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| With over 20 major industry awards 
for excellence, Paradox for Windows 
is the most award-winning Windows 
February 1994 May 1994 June 1994 database on the market. 


Paradox for Windows, an integral member of PerfectOffice Professional, 
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document and edit it in place. (This is not available in Access 2.0.) 
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Coming to a city near you! 


For more information 
dial Fast Fax 


1-800-408-0001 


New version is easier than ever More speed, developer enhancements, 


The new Paradox” 5.0 for Windows is here, and suddenly manag- and Client/Server connectivity 

ing your business data and building database applications just got New Paradox 5.0 for Windows has been tuned to give you better 
faster and easier. You'll be amazed at what you can do with the performance. It stores and retrieves data faster, and delivers 

new tools that let you start fast and do more. For example, 13 new answers to queries with more speed than ever before. 


Interactive Coaches quickly teach you how to Why Paradox beats Access And Paradox 5.0 for Windows has kept devel- | 
accomplish any task. The Coaches even let | | 

you work with your own “live” data, so you 

complete your work as you learn. Then there 
are the on-line Experts" that guide you step- 


opers in mind too. There's a new Integrated 
Development Environment and more than 300 

new Methods and Properties help you develop 
ObjectPAL" for Windows applications faster. Plus, 
by-step in creating professional-looking forms, with Borland's new high-performance native SQL 
reports, and mailing labels. Even your largest 
data management tasks will be completed in 


links, Paradox is ready when you are to upsize your 
applications to the Client/Server environment. 

Get started fast with Paradox 5.0 for Windows’ 
easc-of-use and you'll quickly discover it's the 


record time. 
Office integration 
outshines Access 


Full client and server support for OLE 2.0 and 


one database with the depth and performance you 
want to stay with. 


DDE make Paradox the best database for use with other dus S C i al off er! 

tions including PerfectOffice and Microsoft Office. For example, | A Gwis í 

you can place a “Jive” Paradox table in a WordPerfect or Word $ 47 , )95 * ra er CT 
document, edit the table in place, and your changes are automati- | ws ` guarantee 


cally updated. (This is not available in Access.) And Paradox gives 
r dealer, or call today! 
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updates like sales and expense information. 
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off the shelf. 22 


f! —Timothy Riley, 
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€€ There are plenty of new 
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Windows that make it easier for 
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» about it for a developer to love. 99 
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€€ With Paradox 5.0 for Windows, 
users don't have to sacrifice 
performance over ease. 99 


—Dan Paolini, 
DataStar International, Inc. 
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ease-of-use features, Paradox 's power 
can be put to practical purposes more 
easily than ever before. 27 
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| as the top Windows database. 99 
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MOBILE COMPUTING 


New Products Help Road Warriors 
Stay in Touch .......................20 
А new round of telecommunications- 
savvy products seck to improve the 
communications of telecommuters and 
mobile workers. 
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PERSONAL DIGITAL, 
ASSISTANTS 

Sony Releases 

Magic Cap Device...................27 
Sony's new Magic Link PIC-1000 offers 
a break from traditional computing that 
at times enables and at other times 
hinders communications. 


LAN MANAGEMENT 


Network Management Gets 

oi 4C T EAR a | 
To help make management easier for 
LAN administrators, vendors like 

NHC Communications are integrating 
physica] network capabilities with 

their SNMP management programs. 


ENTERTAINMENT 


Holiday Gift Sampler ....%.........34 
Holiday gift ideas for the BYTE reader 
include a build-your-own robot kit; 

cool CD-ROM games for DOS, Mac, 
and Windows; 3-D graphics/video 
accelerator cards; screen savers; and a 
card that brings 3DO games to the PC. 


MAPPING 


These Maps Lead to 

the Desktop .........................38 
Companies are making their geographic 
information systems products available 
for personal computers in increasing 
numbers. 


PERSONAL FINANCH 


Electronic Banking 

Faces Numerous Hurdles ..........40 
The merger between Intuit and Microsoft 
will align two powerful software 
companies in the personal finance urena. 
Yet software vendors face numerous 
hurdles before electronic banking 
becomes ubiquitous. 


NEW PRODUCTS 


What's New .......,................238 
The V4] notebooks travel with 
multimedia; Personal Archiver manages 
your hard drive; SpinWizard greases 
your ride through Windows; and more. 
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NEW TECHNOLOGIES 


Apple's High-Tech Gamble 

BY TOM R. HALFHILL Apple is betting on three new 
technologies that it hopes will 

transform its future. But if 

Apple guesses wrong. it 

could finish the decade p 

as a minor player. / 


Macs in the 
Enterprise—64. 


А 110-MHz 
PowerPC Speed 
Demon—68 
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MULTIMEDIA 


Solutions Focus: High-Tech Training 14 
| BY MICKEY WILLIAMSON 

| Computer-based training keeps employees up 

to speed. 


APPLICATIONS DEVELOPMENT 


Write an NT WinSock Service 89 
BY CHUCK CHAN, MARGARET K. JOHNSON, KEITH MOORE, 

AND DAVID TREADWELL 
The emerging WinSock 
standard can make writing 
networked services for 
Windows NT more palatable. 
This hands-on guide answers 
WinSock design 

questions. 
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NETWORKS 


BY RUSSELL KAY 

Take a look at how you can 
sort out the pieces of your 
network puzzlc. 


Monitoring Your Net 109 
BY PAUL KORZENIOWSKI 

You say you don't know what's 
happening on your network, 
bucko? What's with every interface 
card, router, bridge. and hub? 
Where the bottlenecks and 
problems are? Here's how to 

find out. 


(Mis)using Bandwidth 117 
BY BRETT HUSSELBAUGH 
Increasing network performance 
tops almost everyone's wish list. 
But be careful when deciding to 
use а more glamorous technology 
just to gain bandwidth. Other 
factors may have a greater 
influence over network 
performance than bandwidth. 


PRINTERS 


Low-Cost Color Lasers 139 
BY TOM THOMPSON New laser models offer color- 
printing quality and per-page costs competitive with 
the best ink-jet printers but with laser-printer speed 
and networking capabilities. Tom Thompson reviews 
the color lasers from HP, QMS, and Xerox. 


PERSONAL DIGITAL ASSISTANTS 


Simonizing the PDA 145 
BY CHRIS O'MALLEY BellSouth's Simon is here. 
Able to send and receive E-mail, faxes, and pages, 
its easily the most communicative PDA to date. 


ELECTRONIC FORMS 


Collecting Facts from Fax 153 
BY STAN MIASTKOWSKI The third incarnation of 
Teleform adds a raft of new features for automatic 
recognition and data entry of faxed or scanned forms. 


INTERFACE ADAPTERS 


SCSI Rides High on PCI 163 
BY STEVE АРІКІ SCSI host adapters from Adaptec, 
BusLogic, and Future Domain bridge Fast SCSI-2 

to faster PCI. But performance testing under 
NetWare shows that all PCI SCSI cards are not 
created equal. 


NETWORKING 


Software Roundup: 

Four Peer Operating Systems 169 
BY BARRY NANCE Peer-to-peer LANs are now 
better at managing resources, and file integrity will 
improve as future OS/2- and Windows 95-based 
systems emerge. Tests of four top players reveal 
important differences in speed, compatibility, 

and security. 


DEVELOPMENT TOOLS 


Visual Programming for 

Lotus Notes 179 
BY RICK DOBSON Lotus Notes ViP delivers some 
essential capabilities sorely lacking in Lotus Notes. 


HARD DRIVES 


Speedy Data Delivery 181 
BY STAN MIASTKOWSKI Micropolis's high- 
capacity AV drives deliver uninterrupted 

data transfer to match the needs of serious audio 

and video developers. 


90-MHZ PENTIUMS 


Lab Report: 19 Pentiums at 90 MHz 192 
As 90-MHz Pentium systems make their way 
into the mainstream PC market, vendors are 
differentiating their wares by providing systems 
designed for specialized markets. The 19 systems 
in this lab report represent a mix of market- 
driven designs. 


High-Performance Pentiums for 
General Business—194 


90-MHz Pentiums as SQL Servers—194 
How We Tested—198 

Best Pentiums for CAD and Graphics—201 
Best Pentiums for Unix-—203 


The Dual- 
Processor 
Pentium— 
204 


Honorable 
Mentions— 
204 
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ATM Traffic Control 129 
BY MARK JULIANO 


How the ATM traffic cops architecture, Network protocols constantly 

maintain orderly data flow and exchange management 

guarantee service to high- PROGRAMMING information. LAN users normally 

bandwidth applications. Programming in don't сийсе the lost bandwidth, but 
over a slower WAN connection, 

ATM with a French Accent—130 Tight Spaces nN— А) it can be significant. Worse, WAN 


BY RICK GREHAN 
Programmers for ultrasmall 
microchip processors must be 
innovators to survive in a world 


Pentium Chip's 

Dual Personality ..............21l 
BY ROELAND VAN KRIEKEN 
Here's how the P54C supports 
dual-processor configurations. 


OPERATING SYSTEMS 


CTOS Revealed................213 
BY DIRK S. FAEGRE 

| AND JON UDELL 
CTOS shows the practical business 
bencfits of a microkernel 


NETWORKS 


Network Spoofing............. 21 
BY JEFFREY FRITZ 


connections are often charged 
on a usage basis. Spoofing is one 
technique to reduce network 
overhead. 


where every resource is precious. 
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BYTE Contents by Platform 


This page presents the articles in 
this issue according to computing 
platform. 


DOS/WINDOWS 


These Maps Lead to the 


Desktop ........................38 


With PC processing power and the 
demand for demographic data on the 
rise, mapping programs for desktop 
computers are increasing in popularity. 


Step-by-Step Windows 
Database Development ..... ..40 


DataBoss, a Windows database 
applications builder from Kedwell 
Software, generates С++ source code 
that you can compile and distribute 
royalty-free. 


Write an NT WinSock 


Here are some guidelines for writing 
WinSock services for Windows NT. 


Collecting Facts from Fax...153 


Cardiff Software's Teleform for 
Windows is a powerful forms- 
processing package for 
automatically converting 
customized paper forms 

to computer data. Version 3.0 adds 
features, such as toolbars and 
customizable grids, that make it 
easier to use than its predecessors. 
And its character-recognition 
abilities have been honed to make 
them impressively fast and 
accurate. 


Four Peer Operating 
Systems ......................169 


Although they are tied to DOS's 
network-unfriendly file system, 
four peer-to-peer LAN operating 
systems offer impressive resource 
sharing, reliability, and case of use. 
Newer operating systems promise 
better resource management, 
however. 


Visual Programming for 
Lotus Notes...................179 


Similar in design and ease of use to 
Microsoft’s Visual Basic, Lotus 
Notes ViP delivers a visual 
programming environment to Lotus 
Notes. Applications built with 
Notes ViP integrate seamlessly 
with Notes, inheriting all of Notes's 
rich groupware functionality, 
including full-text searching, 
replication, remote access to data, 
encryption support, and mail- 
enablement. 
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Lab Report: 19 Pentiums 

at 90 MHZ ....................192 
NSTL tests 19 high-end Pentium sys- 
tems and ranks them in three categories: 
General Business (DOS and Windows 
applications), CAD and Graphics, and 
Unix to help you select the best Pentium 
system to fit your needs. 


05/2 


Peer into the Future .........172 
The future of peer LANs may rise or 
fall with the success or failure of 

OS/2 and Windows 95. 


Apple's High-Tech Gamble ...50 
Apple bets its future on three new 
technologies: the PowerPC, the Mac 
OS, and componentware. 


Low-Cost Color Lasers ......139 
Tom Thompson reviews new color 
laser printers from Hewlett-Packard, 
QMS, and Xerox. For networkable 
printers with spot-color capability, 
the new lasers are finally cost- 
effective. Any company doing heavy- 
duty color production with lots of 
jobs and different typefaces should 
consider the QMS Magicolor because 
of its SCSI hard drive option and the 
Crown operating system. 


Lab Report: 19 Pentiums 

at 90 MHz ....................192 
NSTL tests each of the high-end 
Pentiums for speed, ease of use, 
expandability, features, and price to 
identify the top performers. The Unix 
tests stress the CPU/cache/memory 
architecture of the system, evaluating 
each system as a generalized 
workstation. 


Network Management Gets 
Physical........................20 
Wireman, a LAN management 
package that lets administrators 
manage both the logical and the 
physical network, is part of a growing 
trend toward linking logical and 
physical network management. 


Write an NT WinSock 

o — ——' | 
The emerging WinSock standard is 
becoming a common programming- 
interface choice for independent 
software vendors who are porting 
existing services to Windows NT. 


Monitoring Your Net.........109 
The shift from proprietary, stand- 
alone, device-level applications to 
network management platforms 
simplifies the task of managing far- 
flung networks. Here's a look at the 
three major players in the platform 
arena: SunNet Manager from SunSoft, 
OpenView from Hewlett-Packard, 

and NetView for AIX from IBM. 


(Mis)using Bandwidth .......117 


You might be considering increasing 
your network's bundwidth to increase 
performance. But factors such as 
media-access time and average 
payload size may drown out any 
increase in bandwidth. 


ATM Traffic Control..........129 


Looking for ways to increase data flow 
on your network? You may 

want to consider an ATM-based 
network. Here's how it works. 


Low-Cost Color Lasers ......139 


Here's a comparison of new color 
laser printers from Hewlett-Packard, 
QMS, and Xerox. These printers offer 
networking and spot-color capabilities 
at per-page costs that rival the best 
ink-jet printers. 


SCSI Rides High on PCI .....163 


Fast network servers demand fast 
access to multiple devices in a 
multitasking environment. PCI SCSI 
cards from Adaptec, BusLogic. and 
Future Domain can deliver fast SCSI 
response. NetWare performance tests 
provide a point of comparison between 
these three designs. 


Four Peer Operating 
Systems ......................169 


Barry Nance tests four peer-to-peer 
nctwork operating systems: Artisoft's 
LANtastic 6.0, Microsoft Windows 
for Workgroups 3.11, Novell's 
Personal NetWare 1.0, and 
Performance Technology's PowerLan 
3.11. Here's how the top players 
measure up. 


Network Spoofing........ T ri 


Spoofing is a hot topic in the 
networking world. It holds the 
promise of reducing network 
management overhead. improving 
bandwidth and reducing costs for 
WANs. Although it is not without 
risks, potential alternatives are on the 
horizon. 


Can You Say Network? ......225 


Jerry discusses various networking 
strategies. 
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TO TRANSFER | 
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In today's world of information 
sharing, the ability to transport megabytes, even 
gigabytes, of data quickly and affordably is a necessity. 

Announcing the Sneaker Net solution... No more 

costly drawbacks associated with download- 
ing and transfering data via your 
modem or network, No more 
expensive phone bills. No more 
worries about data security. 

Introducing Pinnacles award-winning line of high- 
-speed Optical Hard Drives for mass storage, Recordable 
CD systems for making your own custom CDs, and 

~ Network Optical Library Systems from 20 GB to 1 
Terabyte of centralized storage that will save you time 
` and money! Removable optical disk storage рна fast 
random access to your important data. 

Pinnacles 3.5" 230 Megabyte Tahoe" and 5.25" 1.3 
Gigabyte Sierra™ optical storage systems are ideal for disk 
portability. You can transfer mass amounts of data within 
seconds by handing a disk from one person to another. 
Or simply place your optical disk ina # - Ф 
Fed-Ex package and ship it for next day # а 
délivery. You can also take your optical Ei 3 
disks to another office and continue working or lock - 

them away for safekeeping, | 
All Trademarks and Registered Trademarks of Their. Rae с i" 


Г. — "To modem 230 
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IHE FASTEST WAY 2 


Megabytes of data takes 
between 8 to 10 hours... 
that's if you dont experience 
any disconnects or data 
corruption. It just doesn’t matter how fast your modem is 
when you need to wire megabytes of data, this process 
still takes forever! 

-Tes easy to sneaker net data such as graphics, images, 


Тим" 230 MB 
Portable Optical Drive 


Sew 13 GB 
Optical Hard Die 


- databases, color prepress files, or confidential information 


on optical disks, and it costs less than 15 cents per 
megabyte! Sneaker Net is the most secure and cost-effec- 
tive wireless way to transfer Megabytes or even Gigabytes 


` of data... fast. Optical storage provides the highest level 


of integrity to increase efficiency and productivity in any 
office. Dont trust your dara to the net, use Sneaker Net! 
(Sneakers not included). 

To order or for a local reseller call: 800-553-7070 
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Used to be the expression “pow- 
erful end-user database” was like 
“the Long Island Expressway” or 
“jumbo shrimp.” 

A contradiction in terms. 

Of course, that was before the 
introduction of Microsoft Access’ 
relational database system 2.0: the 
database that's as powerful as it is 
easy to operate. 

Are you a seasoned developer? 
Ог аге you working with a database 
for the first time? As people are dis- 
covering, it’s no longer an issue. Be- 
cause with Microsoft Access, routine 
tasks are automatic. And complex 
tasks arent complex at all. 

Do you have to create a table for 
your data? Just click on the Table 
Wizard and you'll be led through 
the process step by step. 

Have to add a functional but- 
ton to a form? Use the Command 
Button Wizard. (Microsoft Access 
will even write the code for you.) Have 
to locate some hard-to-find data? 
Let the Query Wizard hunt it down. 
Have to set up a mail merge be- 
tween Microsoft Access and Word? 
Click on - you guessed it - the Mail 
Merge Wizard. 

What is it that makes this won- 
derful stuff so easy? Something we 
call IntelliSense" technology: a fea- 
ture unique to the Microsoft" Office 
family of programs, and one reason 


why Microsoft Access has garnered 


so much critical acclaim. 

Suppose youre ready for some- 
thing more adventurous. Like de- 
veloping a database application of 
your own. Microsoft Access can 
help you do just that. Pose a query 
and its Rushmore" query technol- 
ogy will provide an answer - not 
quickly, but immediately. Revise a 
piece of data and that revision will 
be reflected wherever your data is 
used - automatically. Plus, no mat- 
ter where your data happens to be 
stored - Paradox’, Microsoft SOL 
Server, you name it - with Microsoft 
Access you can, well, access it. 

As if that weren't enough, even 
finding a helping hand is pretty 
easy. Microsoft Access comes with 
unlimited product support at no 
service charge. 

It adds up, clearly, to the first 
database that does everything you 
want - precisely the way you want 
to do it. Апа we find nothing 
contradictory about that. For the 
Microsoft retailer nearest you, 
call (800) 240-4782, Dept. 3HY. 
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if Apple's new 
strategy 
succeeds, the 
entire computer 
industry might 
also shift 


Why are we focusing on Apple in this issue? It's a fair 
question to ask in that it's unusual for BYTE to single out 
one company for our cover story. However, Apple is a 
major player that has represented гле alternative to the 
original IBM/ Intel /Microsoft troika, and the challenges 
Apple faces and the technologies it is embracing will af- 
fect the rest of the computer industry. 

Apple has held the image of marching to a different 
technological drummer. It made plug and play for the 
Mac a reality years ago. And Apple was the first to bring 
windowing software with a point-and-click feature to 
the masses. Apple also set the standard for graphical ap- 
plications such as desktop publishing and design. 

Lately though, a lot of folks have wondered if Apple 
may have lost its steam. Nearly every advantage that Ap- 
ple enjoyed with the Mac has been rivaled by Windows- 
based PCs. Of course, 10 years ago, everyone predicted 
that other computers would catch up to the Mac. What no 
one predicted was that Apple would not have continued 
advancing its technology lead. 

To be fair, Apple has made substantive advances with 
the Mac over the years. However, those advances have 
been small steps, relatively speaking, while the rest of 
the computer world was taking giant leaps to catch up to 
the milestones laid by Apple. 

So here we are entering the mid-1990s, and Apple is 
coming out of what some consider a dead-end street cre- 
ated by the complex architecture of the Motorola 68000 
CPUs. They were good for their time—and still are for 
certain applications—but even Motorola acknowledges 
that it's time for a change to the PowerPC platform. 

Also interesting is that to widen its potential market in 
the mainstream of computing, Apple must surely give 
up its proprietary approach to the Mac OS. Is it too late to 
begin licensing it? Apple would have done well to have 
licensed the Mac OS years ago, when a good many man- 
ufacturers were clamoring to make Mac clones. Now, 
it's not so clear that other manufacturers are as eager to 
do so. 

That could change, though, and here's why. Apple 
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has committed to moving its design to the PReP (Pow- 
erPC Reference Platform) standard. If IBM and Apple 
succeed in evolving that standard so that any PReP-com- 
pliant computer can run the Mac OS, the outlook for Ар- 
ple begins to look brighter. Because Apple already has a 
significant following of Mac developers porting their 
software to run natively on Power Macs, Apple and its op- 
erating system could be in the best strategic position for 
laying claim to the PowerPC systems frontier. That's 
what makes those secret talks between Apple and IBM so 
important. 

(Let's not even get into the debate about whether Pow- 
erPC systems will become a market force. They will. 
Count on it, take it to the bank, and tell them I said so.) 

Also consider what Apple is doing with component 
software. Instead of working alone to bring component- 
ware to fruition, Apple is deeply involved with Open- 
Doc. OpenDoc is a nonproprietary standard for compo- 
nent software development, and embracing an open 
technology that will be the core to developing Mac ap- 
plications marks a departure from the old way of doing 
things at Apple. 

So why is all this so important? Simple: If Apple, one 
of the biggest computer manufacturers, succeeds, the 
whole industry might shift. Specifically, that shift would 
be away from Microsoft Windows. In reality, it would 
mean that while millions and millions of systems will 
run Windows, more and more new systems would be 
delivered with the Mac OS. Conceivably, the PowerPC 
system you buy in the future might effectively be a Mac 
with an IBM moniker. 

АП this makes me recall that a woman at the Newton 
announcement last year told me she would buy anything 
Apple made because it was "such a neat company." Well, 
emotional charge or not, Apple is entering a new era. 
Given its pioneering success in shifting platforms (re- 
member thc Apple II?), there is good reason to believe 
that Apple will again succeed. Only time will tell, of 
course, but as the reporting by Tom R. Halfhill and Tom 
Thompson in our cover story (see page 50) suggests, it's 
difficult to find fault with the technology reasoning for 
which Apple has opted. Ш 
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The success of AutoCAD has inspired 
dozens of cheap imitations. 


If you need a CAD package but don't need all the 
sophistication of AutoCAD" software, don't settle for а 
cheap imitation. Get new AutoCAD? LT for Windows™ 
Unlike those "bargain" packages, it's based on the world 
standard —AutoCA D—and gives you features the others 
can't duplicate. Like more accurate 2D drawing tools 
for designing 
discrete parts. 3D design and layout tools 
and full support for layers and blocks. 
And drawings you can link, so changes on 
the master are automatically reflected 
in other drawings. What's more, making 
these drawings is as easy as using a few 


simple icons and tools. But if you do find 


And one inexpensive one. 


yourself with a question, you'll have access to on-line help 
as well as free 90-day product support. And since AutoCAD 
LT reads and writes data just like AutoCAD software, your 
work will be compatible with over a million AutoCAD users 
worldwide. Chances are your clients and colleagues are 
among them. So beware of cheap imitations. Visit your 
Authorized 
AutoCAD Dealer or leading retail 
software store. Or, for a free demo disk, 
call 1-800-228-3601 and ask us for 
Demopack A214. Outside the U.S. and 


Canada, fax 415-491-8311. 


A Autodesk. 


OIH Autodesk, Ine. Autodesk, the Autodesk logo and AutoCAD are registered trademarks of Autodesk. Inc. Windows ts а trulemark of Microsoft Corporation. 
Company and product names other than Autodesk and Autodesk ртойид are intended to be Пейо. Any resemblance to actual company or product name із accideutal 


COLORADO TAPE BACKUP 


For the Easiest and Most 


Reliable Backup Software, 
Millions Come to Colorado. 


; 8 » “А Introducing Colorado Backup for Windows 2.0 
x АЙ Tape Backup and Archival software from Colorado 
Memory Systems, the leader in tape backup solutions. 


MAR " М ince 1990, Colorado Memory Systems has shipped 


over 3 million copies of our popular Colorado 
Backup” software. Now, we bring you new 
Colorado Backup for Windows" 2.0, which supports 
all Colorado Tape Backup Drives from 120 MB to 
4 GB through a common, easv-to-use interface. 
** Powerful features include drag-and-drop 
simplicity, reliable background operation, 
automatic - unattended backup, disk grooming, 
broad network compatibility, a Tape Library to 
help you locate lost or archived files quickly, 
file re-direction and open file handling. 
<» Explore Colorado Backup for Windows 
, _ апа ће complete line of Colorado 
| Tape Backup Solutions today. 
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Better Backup. 


IVEN THE VALUE OF YOUR DATA, 

you'd better back it up. And there's no 

better backup than Colorado Tape Backup. 
With capacities from 125 MB up to 4 СВ“ and 


dozens of industry awards, 
, , Colorado Tape Backup Solutions 
6 6 are the world’s Number 
One backup systems. 
Colorado Backup for Beyond all the 
Megabytes and 
Windows 2.0 supports = that you get 
all Colorado Tape out of your system, 


it's the data tr it that's 
ultimately your most 


Backup drives through 


a common, easy-to- valuable asset. 
mE. Whether your data is on an 
USE ШІЄПАсе. g0 MB notebook or a 4 GB server, 


9 9 you need to protect your data 

every step of the way. Colorado 

tape backup is the easiest and most 

reliable way to do it. And Colorado is 
recommended by editors, resellers and end users 
more than all other backup systems combined. 
Explore Colorado Tape Backup Solutions today 
and see what you've been missing. 
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Colorado PowerTape Server Backup 
PowerTape 4000 
e 2 GB native/up to 4 GB compressed capacity" 
e Up to 18 MB/minute backup speed 
e Includes software, data cartridge and more 
e Optional Cheyenne’ ARCserve’ for PowerTape”* 
PowerTape 2400 
e 1.2 GB native/up to 2.4 GB compressed capacity’ 
e Up to 18 MB/minute backup speed 
e Includes software and more 
e Optional Cheyenne" ARCserve" for PowerTape” 


PowerTape 1100 

© QIC compatible 

e 525 MB native/up to 1.05 GB compressed capacity’ 
e Up to 12 MB/minute backup speed 

e Includes software and more 


Colorado Jumbo Workstation Backup 
Jumbo 350 
e 170 MB native/up to 340 MB compressed capacity" (425' tape) 
e Up to 9.3 MB/minute backup speed 
e Includes software and more 


Colorado Trakker External Parallel Port System 


Trakker 700 

e 340 MB native/up to 680 MB compressed capacity" 
© Up to 8 МВ; minute backup speed 

e Includes software, minicartridge and more 
Trakker 250 

e 125 MB native/up to 250 MB compressed capacity 
* Up to 8 MB/minute backup speed 

e Includes software and more 


"орост uang dira 2] pan Capactues may vary depending on RPS ratio and system configuration ** Operaies at nutes сзросжу. + Maxmum capacity using Jongdength (40/7) minicar 
€ 1901 Сорго Memory WEEK АШ nghts oenedl Codorado and Tumho are тереп тга ol Colorado Memon Stems Windows is а trademark af Mxrosoft Corporation. PTI-NCGQ30194 


Call for more information and FREE literature 


1-800-451-0897 


Extension 755 
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ZNOTEFLEX The One 
Computer For All Of You 


Decisions, decisions. 


Finding a notebook 
computer is simple. 


Finding one to handle all 


the things you do, isn't. x: 

Zenith Data Systems’ - 
Z-NOTEFLEX, however, 
delivers everything you 


need—high performance, 


E 


long battery life, upgrad- ТЕНГ ЛЕА 


TT itv— Upto intelDX4™ 100MHz 
ability and modularity p processor 
Up to 520 MB hard drive 


16-bit business audio 
be obsolete tomorrow. Active-matrix, color LCD 


in a notebook that won't 


Two Туре-1 PCMCIA slots" 
For example, when 

FLEXSITE 
you're away from the LCD video display stand 
office, remove the flop- iud 

Battery charging bay 

py drive and insert a Floppy drive bay 

FLEXDOCK 


second battery pack РР. йй 


and, wham, twice the Two Type-lli PCMCIA slots* 
FLEXSHOW 
MPC2-compliant 
But that's ZDS for Double-speed CD-ROM drive 
Amplified stereo speakers 
you. Who else would Two Type-IIl PCMCIA slots* 


computing time! 


build a computer versa- 
tile enough to tackle 


every part of your job? 


After all, Connected 
Computing—making computers and people 
work better together—is just what Zenith Data 
Systems is all about. Call now to learn why 
the Z-NOTEFLEX is the one computer for 
you, wherever you go, whatever you do. 


1-800-841-5881, Ext. 5158 


ZENITH 


Copyright © 1994 Zenith Data Systems Corporation. Zenith Data Systems Corporation із a Bull company "Z-NOTEFLEX supports two Type, Teo Type-fi of one Type-iti D А T Á S Y 5 Т Е М 5 
PCMCIA card and FLEXDOCK and FLEXSHOW support two Type- Түречі oc Type- [t1 PCMCIA card. Z-NOTEFLEX, ZDS and “Маке The Connection" аго trademarks of a " 
Zenith Dats Systems Corporation. ا لشت ااا ریت پیش‎ neni icquisq Ye mies او زیا‎ copain fpetilititberec a Make The Connection 
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, Introducing 
05/2 WARP 


а T The new 32-bit, 

i і м multitasking, ° 

но ^. multimedia, 

Internet-accessed, z 
°F  crash-protected, 

" ".  Windows™-friendly, 

° easy-to-install, 

totally cool way 

to run your computer. 


- ي‎ Available for 
V under $90. 


05/2 WARP 
from IBM. 


It's here. 


See your local dealer 
today. Or, call 
1 800 3 IBM-082. 
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Poor Standards, Poor Timing 


Your September editorial on "Plug and 
Play" is absolutely correct but about 10 
years too late. Your belated recognition 
of the albatross of PC compatibility is iron- 
ic and even hypocritical, because BYTE 
was in the forefront of those magazines 
proclaiming "Industry Standards über 
alles" during the formative period of the 
industry. Never mind that such standards 

were ill-designed and deficient as a 
base from which to evolve future com- 
puting environments. The situation is є 
somewhat equivalent to that ofthe ` 
QWERTY keyboard, widely ac- 


mare that on Star Trek: The Next Genera- 
tion, Geordi LaForge has to debug the 
difficult computer problems with a hexa- 
decimal dump and an x86 code card. But 
the actual immense costs of deficient em- 
bedded standards aren't paid in large 
amounts at critical times, they're paid in 
small installments every day. 
David A. Bridger 
St. Louis, MO 


Plug-and-Drive Auto Mechanics 


Га like to back your excellent Plug and 
Play cover story (September) with an ex- 
ample. Last month, I had to upgrade a 
486/66 (with an attached CD-ROM drive, 
built-in SoundGrabber, and Ethernet) to 
W4W (Windows For Workgroups). After 
the pure software installation of W4W, the 
multimedia capabilities of the 486 were 
gone, as well as its ability to print through 
LPTI. After a morning's work, I discov- 
ered that W4W needed an IRQ (interrupt 
request), so it simply took the IRQ of the 
ІРТІ. It also needed a DMA buffer, so it 
seized the DMA buffer of the CD-ROM 
drive...all without any warning! This in- 
spired me to write the following analogy, 
a Plug and Play version of an instruction 
manual for an electric top to a VW bug: 


Thank you for buying our install-it-your- 
self electric top for VWs, a state-of-the-art 
plug-and-drive accessory for VWs. Here 
are some installation tips: 


* Jf your electric antenna ceases to work, 
displace its wiring so that its wiring takes 
precedence over the electric top. 

* If you already have an air-conditioning 
system, you'll have to upgrade your alter-^ 
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nator for a more powerful model. 

* We suggest you swap the positions of the 
alternator belt and the air-conditioning sys- 
tem to bring the alternator nearer to the 
crankcase and reduce wear on the crank- 
shaft, which has only three bearings. 

* After that, if your engine is difficult to start, 
we suggest you change the ignition advance 
by replacing the 10-microfarad capacitor 
with a 15-microfarad model. 

* [n the same process, you will want to re- 
د‎ place the jet hose of the carburetor 
with a larger one. 

* If after all these changes 
your VW doesn't start, please 
consult your nearest dealer. 
But we are sure that you 
won't have any trouble 
with our plug-and- 
drive kit. 


If you had such trouble with your car, 
would you have accepted it for so long? 

Vu Tien Khang, 

Khang. VuTien@cginn.cgsfr 

Toulouse, France 


The Internet and the Promise of Information 


I enjoyed Craig Nova’s commentary (Oc- 
tober). He writes, “I can smell the sweet 
perfume of (information) paradise.” Alas, 
it’s an illusion. There have been regular 
attempts to provide “universal access to 
information.” I remember when this was 
the rallying cry in the 1970s for those 
who wanted to build the ideal MIS, in- 
stant answers to all management’s ques- 
tions. In the 1980s, there were a number 
of ambitious ventures to furnish a uni- 
versal front end to 
different database 
services. Currently, 
we have the Internet 
and the promise of 
information paradise. 
It’s not likely to hap- 
pen in the 1990s, be- 
cause data is for the 
most part uninteresting. We want infor- 
mation—answers to questions that inter- 
est us. And that’s the key to the differ- 
ence between data and information: 
Information is data provided as a response 
to particular questions. This question of 
shifting frames of reference was the rea- 
son no one delivered real MIS in the 
1970s, and it will be the reason the per- 
fume you think you smell will prove to be 
an illusion. 
Bob Fabian, 
rfabian@ interlog.com 
Toronto, Ontario, Canada 


As with Craig Nova, I also recognized the 
Internet as a somewhat magical medium, 
like a purse that will produce a hundred 
gold pieces for every piece put in. After 
investigation, the reality seems more like a 
hefty garbage bag that needs to be carefully 
sifted through to find anything of value. 
The cliché “garbage in, garbage out” ap- 
plies to the Internet. As the Internet gains 
popularity, there will be more and more 
worthless information, with the occasion- 
al bit of gold to tempt us further in. The 
Internet is a reflection of the people who 
contribute to it. I hope that those who use it 
will be careful about what they contribute, 
so the reflection won't scare us into im- 
posing senseless rules and regulations. 
David Miller, 
dzn@cvsd.cv.com 


I was charmed by Craig Nova’s October 
commentary. People are slowly beginning 
to realize that being computer-literate and 
being just literate are not inconsistent, and 
I thank you for helping to bring that about. 
André Vellino, 

vellino@ bnr.ca 

Ottawa, Ontario, Canada 


Strategy in Standards 


Jon Udell makes some interesting points 
in his article "Why IBM Should License 
Win32" (September). However, I cannot 
agree with his conclusions. IBM's licensing 
of the Win32 API would secure its place as 
the standard desktop API. Win32s support 
is not currently part of OS/2—not 
because IBM doesn't know how, 
but because IBM is delaying a 
wholesale move to the Win32 
API. If Win32 becomes the stan- 
dard API while ownership re- 
mains with Microsoft, Microsoft 
will continue to evolve it to con- 
form to the company's view. 
Many would like to see Microsoft transfer 
ownership of Win32 to an industry-stan- 
dards body, where it could continue to 
evolve, nourished by the joint efforts of 
the entire industry. Some control of the 
Win32 API may be wrested from Microsoft 
if the development of Win32 API emula- 
tors, such as those from Sun Microsystems, 


We want to hear from you. Address correspon- 
dence to Letters Editor, BYTE, One Phoenix 
Mill Lane, Peterborough, NH 03458; or you 
can send E-mail via the Internet or BIX to edi- 
tors Q bix.com. Letters may be edited. 


Cool Computer Upgrades. 


POWER SUPPLIES. 


"The premier power-supply maker" 

John Dvorak, PC Magazine, March 30, 1993 

“The only company to go to for a power supply" 
Jerry Pournelle, Byte, April 1993 


ENERGY-SAVING UNITS 


Save juice with our economical Energy-Star power 
supplies. Fully-tested, UL/CSA/TUV approved. 


STAR205 SLIM/DESK/TOWER ........... «$79 
ULTRA-QUIET UNITS 
Unrattle your nerves with 
NOISE LEVELS (db) an ultra-quiet Silencer 
эх power supply. Appreciated 
sx by users since 1986, their 
-= high-efficiency fans and 


каа д Е 


low-turbulence circuitry 


км?т wwe, reduce noise up to 84%! 

A must for home office or multimedia applications. 
SILENCER 205 SLIM/BABY ................ $99 
SILENCER 220 DESK/ TOWER ............. $109 
SILENCER 270 DESK/TOWER ............. $169 


Upgrade your computer with one of our premium 
Turbo-Cool power supplies—the choice of PC 
professionals. You'll get 50%-100% more power, 
built-in line conditioning, super-tight regulation, 
ultra-clean output, a high-capacity cooling fan, 
UL/CSA/TUV, a 3-year warranty for 300/400 
models, and a 5-year warranty for the 450! Ideal 
for high-end workstations and network file servers. 


TURBO-COOL 300 SLIM/BABY ........... $149 
TURBO-COOL 300 DESK/TOWER .....$179 
TURBO-COOL400 DESK/TOWER .....$219 
TURBO-COOL450 DESK/TOWER .....$329 


MINI-TOWER CASES 


For an easy-to-build 
system, there’s nothing 
like our economical 
Personal Mini- Tower 
enclosure. Features: small 
footprint, (3) 5- 1/4" bays, 
(4) 3-1/2” bays (2 internal), 
room for 8 full cards, and 

a removable motherboard 
cage for easy assembly. 
Specs: FCC-B, 16.7"L x 7.2"W x 15.5°H, 16165. 
PERSONAL MINT- TOWER ..................... $79 


For a professional, 
heavy-duty, USA-made 
: enclosure, choose our new 
Commercial Mini-Tower. 
= Features: (5) 5-1/4” bays, 
= takes а baby or full-size 
motherboard, and has a 
removable drive cage for 

я easy assembly. 
Specs: FCC-B, 16.2"L x 8.5"W x 15.6"Н, 21105, 
COMMERCIAL MINI-TOWER ........... $169 


REDUNDANT POWER 


Eliminate the risk of network downtime or data loss 
due to power supply failure with the TwinPower 800 
redundant power system. It delivers high-capacity, 
fault-tolerant power to your entire network server. 
Consists of two parallel f= 
Turbo-Cool 400 power | 
supplies and a special 
power-management 
interface. A must for 
mission critical LANs. 

m 800 watts peak power 
п 100X more reliable 


than a single-unit 


| RSS 


п load-sharing design qus e a 

a hot-swap capability (19) 5-147 lex. pace for МЕ, 
TWIN-POWER И... enressessvsssseereocKoo $795 
TWIN-POWER 900 ............................... $995 
OPTIONAL MONSTER CASE .............. $795 


OVER- TEMP ALARMS 


Don’t let PC fan failure cost Д 
you your system! Install our ЖИШШ 

110 TwinAlert to detect ДО x Шини 
overheating—before Ed ik 
damage occurs. At 
110, you'll 

get a loud audible 
alarm and a signal for ы 
optional network monitoring. And, if the computer 
is unattended and the temperature continues to 
rise to a dangerous 118°F, the TwinAlert will 

save your machine by automatically shutting-off 

its power! The 110 TwinAlert is compact, easy 

to install, and compatible with any computer. 

110 ALERT (audible alarm only) ................ $19 
110 TWINALERT (all features) ................ $39 


CPU COOLERS 


ETLE 


It's a fact. 486 chips run hot, often exceeding 185°F! 
Now, you can cool your 486 to a safe 859-95*F with 
our popular CPU-Cool. Consists of a long-life 
ball-bearing mini-fan inside a die-cast heat sink 

that easily mounts on the CPU. Powered by a spare 
drive connector. Effective, inexpensive insurance! 

a cools CPU 70°- 100% 

m prevents system errors iw 
a adds years to CPU life ‘© 


CPU TEMP (°F) 


m thinner, quieter, and 5 
better-builtthancheap — "5 
imported imitations. 
m safe, simple installation 
UL" ——— 
PENTACOOL-54(90/100 PENTIUMS).... $24 
PENTACOOL (60/66 PENTIUM ;) ........... $29 


PE POWER & COOLING, ІМС. 
5995 Avenida Encinas, Carlsbad, CA 92008 * (619) 931-5700 * (800) 722-6555 * Fax (619) 931-6988 


We accept Visa, MC, COD, or PO on approved credit. Warranty period: 5-years for TwinPower and Turbo-Cool 450. 3-years for Turbo-Cool (except 450). 2-years for all others (except 110 Alert) 
Hours: 7 a.m. - 5 p.m. (PT) Mon. - Fri. Silencer, Turbo-Cool, TwinPower, CPU-Cool, PentaCool, and 110 Alert are trademarks or registered trademarks of PC Power & Cooling, Inc. 01994 PC Power & Cooling, Inc. 
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IT'S LIKE YOUR FAVO 
JUST CAME BACK 


WU Really, the way the 


' Microsoft" Natural 
on 4 Keyboard” fits you, it 


== 


рейн would be more accu- 
rate to ask you, toy ` 
try it on tha 
to try it ouf 
What w 
have here is айй 
entirely new kind 
of keyboard – a 
design that fits you ` 
| j ص‎ like your 
my Ia most comfortable | 
ra clothes. And promotes - 
a more natural posture for com- 


fortable computing. natural body positions. How they 


But theres much more to say type. And how they use Windows? standard typewriterkeyboard. And 
about this keyboard. After all, it's Our findings, to be honest, that it could fit todays computer 
the result of ex Ez ` were incredibly enlightening. — environment better than 


tensive ergonomic Kex. We discovered theres { “te ` it currently does. 


and usability research. alot of room (, R9 боме proceeded with a 
We started by watching how forimprove- redesign. The result? A responsibly 
people work, taking note of their ment in the designed, splitkeypad, gently 


$ 1994 Microsoft Corporation. All rights reserved. For informaron only: [n the 50 United Starrs, call (800) 426-9400. In Canada, call (EOD) 561-9046, Outside the US. and Canada, call your local Microsoft subsidiary or (206) 936-8661. Customers who are deaf o 
Microsoft Corporation. 


RITE PAIR OF JEANS 
AS A KEYBOARD. 


| sloping keyboard 
that fits more closely to the natural 


positions of your hands and wrists. 


And one that is more comfortable, 
if a bit odd-looking. 
With this innovative new 


design, we were able to en- 


courage a straighter 
positioning of the wrist. 


Which helps to relax Һе һы 


The Microsoft Natural Keyboard fits you, 
not the otber way around. 


forearm. Which then helps to relax 
the shoulder. All of which makes 
for a more natural typing position. 

And then we priced the Natural 
Keyboard to fit your budget just as 
well as it fits your hands. 


But we simply couldn't stop 


E — there. So we gave the keys a 
P .„ nice, soft touch and feel. 
UN Whats more, new 
keys and software 
y simplify access to 
the Windows 
operating 
y system. Like 
three new 
WAndows function 
keys, a simple keyboard manager 
and mouse cursor accelerators. 
Suffice it to say, it’s like nothing 
you've ever gotten your hands on. 
To experience the Microsoft 
Natural Keyboard for yourself, sim- 
ply pay a visit to your ne 
local computer retailer. ч 
And slip опе on. You wont | 
believe how comfortable it feels. 
And you wont even have to 


wait for a dressing room. 


Microsoft 


xard-af hcaring can reach Microsoft text telephone (TT/TDD) services at (800) 892-5234 tn the United States oc (905) 568964] in Canada. Microsoft and the Windows logo are герете trademarks and Natural Keyboard and Windows are trademarks of 


is successful. Then there will be two routes 
to Win32, license the real thing from Mi- 
crosoft or the emulation technology. 

IBM has a strategic interest in many of 
the new microkernel-based operating sys- 
tems and RISC-based processors. The suc- 
cess of any of these will have 
an impact on the relative value 
of the Win32 API. Now is hard- 
ly the time for IBM to yield to- 
tal control of the desktop to Mi- 
crosoft. if 

Steve Brewin | 3 
Winchester, Hampshire, U.K. Жа 


In the three years that I have 
been buying BYTE, never have 
I seen such utter nonsense as 
Jon Udell's commentary (September). He 
assumes that Win32 is going to be an in- 
stant success with the release of Windows 
95, just because Win16 has such an enor- 
mous user base. But this didn't happen 
with Windows NT, and Windows 95 is re- 
portedly not nearly as good as OS/2. Mi- 
crosoft has even stated its intention to not 
multithread the first entries in the Win32 
market. The fact is that there are more PM 
(Presentation Manager) applications than 
there are Win32 applications. 

Udell still doesn't seem to realize that 
the Windows support in OS/2 is a stop- 
gap measure to let people keep using their 
software. When their old software is writ- 
ten off, there's no reason to buy a Win32 
application over a PM application. 

Illya Vaes, 
ivaes@ib.ns.nl 
Utrecht, The Netherlands 


Software Tools for Embedded Processors 


I was interested in your article comparing 
families of embedded microprocessors 
("Processors Proliferate," September). De- 
spite the vast differences in internal archi- 
tecture between each family, the required 
external functionality of ports, timers, 
RAM, and program memory area are sim- 
ilar. The introduction of high-level lan- 
guage tools for these embedded micro- 
processors has let designers develop 
products that can use any one of the three 
families. This technology has reduced the 
concerns of availability and second source 
for silicon. Byte Craft has been developing 
software tools for these processor fami- 
lies for several years. 
Walter Banks, 
President, Byte Craft, Lid. 
Waterloo, Ontario, Canada 
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Computer Telephony 
I really enjoyed Jon Udell's article “Com- 
puter Telephony" (July). However, based 
on my experience, I think it is about 50 
years ahead of its time. I have been trying to 
locate a hardware/software combination 
that will cause a screen pop-up 
| identifying which line is ringing 
Em on our phones. This is necessary 
to assist a blind employee in an- 
swering our 30 discrete-line 
| phones. The advice I received 
| from an AT&T GIS technician 
was to install an ISDN board in 


* ) the computer. I contacted about 


— 45 computer vendors, none of 
wd whom had any idea what an 
ISDN board was. I tried working 

with Ameritech, but its solution would have 
cost $210,000, way outside our price range. 
A call to Northern Telecom was equally 
unproductive. Do you have any sources that 
may help me finally resolve this problem? 
Bruce L. Brown, 
brubro@aol.com 


I hope it's not 50 years ahead of our 
time! Anyway, I sympathize with your 
problem and with your frustrating en- 
counters thus far. I don't have an answer 
at the tip of my tongue, but maybe our 
readers will see this and respond. 

J. Udell 


IBM was noticeably absent from your July 
cover story on computer telephony, even 
though the company has over 40 percent of 
the market share in this arena. Customers 


have told us that our CTI (computer tele- 
phony integrated) products, CallPath and 
DirectTalk, have helped them greatly im- 
prove customer service and reduce their 
costs of doing business. Also, analysts have 
told us that our CTI and interactive voice- 
response solutions are unmatched by any 
other vendor in this marketplace. Not in- 
cluding IBM in this article is like leaving 
out General Motors when discussing cars. 
Stephen S. Cawn, 

Marketing Manager, CallPath, IBM 

Research Triangle Park, NC 


FIXES 


In the review "Due Recognition for OCR" 
(October), we did not enable the enhanced 
fax recognition feature for Xerox Text- 
bridge 2.0. With the feature enabled, 
Textbridge achieved an 86 percent recog- 
nition rate on our fax test, up from 78 per- 
cent. In fact, by adjusting the scanner’s ` 
brightness (we ran all tests with the scan- 
ner's default settings), the fax score rose to 
96 percent accuracy. 


In the July software roundup "Network 
Management Systems," Frye Utilities, 
LANDesk Manager, LANLord, and Bright- 
work Utilities support HP's OpenView. 


In our August issue (page 48), the phone 
number listed for Kurzweil Applied Intel- 
ligence is actually the company's fax num- 
ber. The correct phone number is (617) 
893-5151. 8 


COMING UP IN JANUARY 


mo | 


ы PRESENTATION GRAPHICS PRORA: | 
An excellent presentalion leads to an excellent first impression. We test the major pre- 
sentation packages for Windows, delving into the sophistication of their charts, sound, 
video, and animation, as well as the degree of user interaction. 


*62 MONITORS _ 


Using both hardware and Simard rest equipment, we evaluate a mix of 17-, 20-, and 


2]-inch | monitors to discover which have the sharpest, clearest, and consistent displays 


with the most sensible controls. 


Ы SOLUTIONS. FOCUS: A CUSTOMIZED PORTABLE 
Apple is repositioning the Newton as a hand-held device for vertical market applica- 
tions. One of the first examples is a joint development with the Dracon division of 
Harris to create ruggedized terminals for phone-repair technicians. Read how and why 
Dracon chose the Newton, and how the device has been retrofitted for this use. 


e AWARDS OF EXCELLENCE 


Aftera year of hands-on experience, BYTE editors choose the products they like best. 


= QUADRUPLE-SPEED CD-ROM DRIVES 
Are the advantages of a faster CD-ROM drive worth the price? We'll compare manu- 


facturers’ claims with real-world results. 


COREL АИГ 


The Award Winning ~ 
Graphics and Publishing Team! 


st PLACE МРН! 


oy 
mpi a ps 


p а 
| ТАТТЫ. 
і СХЕ LESS БЕЧ «у 


CorelDRAW З is so easy to use! With precision 
type control, amazing special effects and powerful 
illustration tools, CorelDRAW 3 is the ideal entry-level 
graphics package. CorelDRAW 3 includes CorelCHART, 
Corel PHOTO-PAINT, CorelSHOW, CorelTRACE | 
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$ . and Corel MOSAIC. 
99,99 1-4, — чуң A í | HT 
(3-1 Version oa —- — | 
129,99* CD-ROM & 35" disks 4 z 
Powerhouse Graphics 
Hot News! CorelDRAW 4 is the complete graphics solution. 
CorelDRAW 4 wins With all the power and modules of CorelDRAW 3, 
Editor's Choice and CorelDRAW 4 also includes dozens of new artistic and 
ПЫ» Award. technical enhancements, an object-orientated animation | | 
PC Magazine, UK module, OCR capabilities and multi-page layout. > 
july 199 50 Fonts © 18,000 Clipart t 9279.99 


CHROM Version 
———— 
$399 .93* CD-ROM & 35^ disks 
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CorelDRAW 5 combines the graphics power of 
CorelDRAW and the advanced publishing capabilities 

of Corel VENTURA 5 within an integrated user interface. 
CorelDRAW 5 has all the modules of CorelDRAW 4 plus 

a revolutionary color management system, major gains in 
speed and performance, and hundreds of improvements. 


$479.99 B25 Fonts © 22,000 Clipart 


CB-ROM Version 
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THE COMPUTER SUPERSTORE. or call our nationwide B 
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1-800-COMPUSA — " 
1-800-266-7872 | 
~~ * USS plus applicable tares. 
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Enter the Corel $2,000,000 World Design Contestand win! 
(September to March) To receive a faxed copy of the contest ole 
rules and an entry form please call: 1-613-728-0826 ext. 3080, m - COREL 


D nt #1004. Ti | 1 UH ш 
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Sharing documents electronically 
presents a jungle of obstacles. 
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Fortunately, there's Envoy. 


E 

x | 
Envoy' clears the way through the | colors and other features as you wish. 
jungle of electronic publishing. Then put your document into the 
Envoy format—which is as easy as 
printing. Now you can send the docu- 
ment to anyone, even if they don't 
have Envoy, and they can view it just 
as you created it. 


to important pages of a 
document. Best of all, 
Envoy files are compact- 
often half the size of those 
Look for the Exvey Created with other tech- 
logo on products А 

era E nologies. That means 
Envoy technology. you won't have to worry 
about taking up valuable space on 
LAN servers, CD-ROMs and floppy 
disks. You’ll cut transmission time 
and costs, too. 


Sharing documents electronically is 
faster and more productive than using 
paper. But there are a lot of obstacles, 
too. What starts out as a clear path to 
electronic collaboration can tum into a 
jungle of incompatible platforms, miss- | Better workgroup collaboration. 
ing applications and font conflicts- 


making your document easy prey. Not only can others view your Envoy 


document, but they can give elec- 
WardPertect Envisy Ут INEWSLETI EVYÎ «s, tronic feedback as well. 

9 Envoy offers the most complete 
set of annotation tools of any 


КТ P gi. [| product in its class. Electronic 
EX | T vr d sticky notes and highlighter 

р ord ons s pens make adding comments 
easy and familiar. You can even 
import annotations from other 


Envoy documents, as well as 
sound and video. 


Discover the perfect way to 
view any document and 
collaborate electronically. 


Envoy lets any individual or organiza- 
tion save time and money sending 
electronic documents that otherwise 
would have to be printed on paper. 
And because Envoy is integrated with 
all other products in the PerfectOffice 
suite, the possibili- 


Free E 
Envoy makes any emonstration disk ties for workgroup 
document an easy read. (800) 526-3856 


productivity are 


Envoy partable documents Highlighr Add comment ° 

caminele bosh tersar and трона wiki riy anter Whether your document is endless. For a free Windows or 
bitmapped graphics. 2a simple or complex, Envoy Macintosh demonstration disk, com- 
Envoy preserves typefaces and line breaks, even an systems with different fonts allows anyone to find what plete with an electronic brochure, call 


(800) 526-3856. You'll be amazed at 
how leading-edge technology like this 
can help you get through the jungle of 
sharing documents electronically. 


Envoy 


NNOVELL. 


PART OF THE PERFECTOFFICE SUITE 


Cut through these obstacles with they need without a lot of 
Envoy, an exciting new product that effort. Hypertext links and book- 

lets you view, annotate, manipulate marks make it easy for users to jump 
and distribute documents in an appli- 
cation-independent environment. 


Send your document to others, 
even if they don't have the same 
applications you have. 


Use any of your current Windows or 
Macintosh applications to create a 
document. Include fonts, graphics, 
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WordPerfect i5 a regstered trademark. and Lovey and PerfecrOffee are 3edermerta of Morell, inc. workhetds. All other brand or produ name are crademarks or repscered cradamaris cl cher rogers companies © Мотой, inc. iFP, 
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MOBILE COMPUTING 


New Products Help Road 


Warriors Stay in Touch 


A new group of communications products seek to improve the efficiency of 


telecommuters and mobile workers 
DAVE ANDREWS 


hether it’s voice-mail tag, busy fax machines, or E-mail 
overload, telecommuters and mobile workers must over- 
come many hurdles when trying to stay in touch with the main of- 
fice. Telecommuting professionals must respond quickly to crit- 
ical business communications or risk lost opportunities. A new 
wave of products—some complement existing messaging tech- 
nologies such as E-mail and voice mail, and others ambitiously 
exploit emerging technologies, like voice recognition—can make 
it easier for the corporate road warrior to keep updated. 

One such product, called 
the Wildfire Electronic As- 
sistant, uses speech recog- 
nition to translate spoken 
commands into a series of 
contact management tasks 
that help you connect to key 
people. Instead of making 
a series of calls from a hotel 
or cellular phone, you dial 
into the Wildfire server. In a 
single session, you can 
screen and route calls, dial 
out to several contacts by 
saying a name or phone 
number, return a call im- 
mediately after reviewing a 
message, and schedule emindars and ва. ар ей. 

Wildfire lets you assign priority levels to contacts so that only 
important phone calls are forwarded to your phone. If you need 
to speak to an important client whose voice pattern is in the pro- 
gram's database, you can tell Wildfire to forward that caller to 
your cellular phone when it recognizes that person's voice. If a 
caller's voice isn't in the database, Wildfire can prompt the cus- 
tomer to enter a phone number to verify his or her identity. When 
you are in a Wildfire session, the program will also whisper the 
name of an incoming caller, letting you accept the call and put 
your current call on hold or have Wildfire take a message. The sys- 
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tem can also act as a virtual 
hallway. You can ask, “Who 
else is around?,’’ and Wildfire 
will provide a list of your col- 
leagues currently in a session. 
If you like, you can initiate a 
call to one of them. 

Wildfire is not meant for the 
casual phone user. The system 


consists of intelligent commu- 
nications software running on a 
Pentium-class computer, an 
embedded version of Unix Sys- 
tem V release 4.0, and an ob- 
ject database from Object De- 
sign (Burlington, MA, (617) 
674-5000). Slated to ship in the 
first quarter of 1995, the pro- 
gram requires a ТІ line. Prices 
start at $46,850 for a four-port 


system that handles 12 to 24 
users. Developers at Wildfire 
Communications ( Lexington, 
MA, (617) 674-1590) say fu- 
ture plans for the product in- 
clude integration with PDAs 
(personal digital assistants), 
E-mail, and faxing. For now, 
Wildfire notifies you of recent 
messages via an alphanumeric 
pager and lets you call and in- 
teract with your non-Wildfire 
voice mail via the traditional 
Touch-Tone navigation. 
Wildfire's reliance on emerg- 
ing voice-recognition and ob- 


ject-database technologies 


makes it a new type of com- 
munications product, analysts 
say. "They've taken a quan- 
tum leap forward,” says Jim 
Burton, an analyst for C-T Link 
(Boston, MA), a computer- 
telephone integration consult- 
ing firm for vendors. “When I 
look into the future, I see 
[Wildfire] as the way people 
communicate.’’ Burton adds 
that the key to the company's 
success will be the accuracy of 
the voice recognition, includ- 
ing its performance over cel- 
lular phone calls. 

More evolutionary is the 
MSX system from Priority Call 
Management (Wilmington, 
MA, (508) 658-4400). Think 
of MSX as an off-premise ex- 
tension on steroids. MSX is an 
intelligent switching system 
that integrates with your orga- 
nization’s existing phone and 
data networks. It provides ser- 
vices where a person rather 
than a dumb extension sitting 
on a PBX is the destination for 
voice communications. MSX 
delivers flexible call comple- 
tion and management to an in- 
dividual, regardless of a per- 
son's location, as long as he or 
she has a Touch-Tone phone. 
From any remote location, you 
can answer, screen, and transfer 
phone calls. 

The MSX system seamless- 
ly routes phone calls over cel- 
lular, wireless (i.e., pagers), and 
wired devices. MSX supports 
call screening and also lets you 
receive faxes directly at your 
regular business phone num- 
ber. MSX stores the fax, and 
the next time you call in, the 
system informs you of the fax 
and lets you print it at a remote 


device. "Unless their workers 
can work from their homes as 
if they were at their desktop, 
companies will be reluctant to 
promote telecommuting,'' says 
Andrew Dale, vice president 
of marketing at PCM. "MSX 
delivers to any Touch-Tone 
phone the enhanced features 
that you normally get only 
from proprietary phones that 
work with your PBX.'' Dale 
says future versions of the 
product will offer tighter inte- 
gration to LANs and will sup- 
port voice recognition. The 
pricing for MSX starts at 
$60,000. 

Both MSX and Wildfire fo- 
cus on maximizing the effec- 
tiveness of your voice com- 
munications but don't currently 
integrate with the types of elec- 
tronic communications (e.g., 
E-mail) that fly across a typical 
company LAN. Companies 
like 3Com and Shiva have de- 
veloped remote-node solutions 
that allow a mobile worker to 
use a modem-equipped PC to 
dial into and use the LAN’s re- 
sources. Air Access 2.0, which 
is remote-LAN-node software 
from AirSoft (Cupertino, CA, 
(408) 777-7500), uses a highly 
optimized TCP/IP-like trans- 
port-level protocol along with 
caching to minimize the traf- 
fic across standard phone lines. 

MobileWare (Dallas, TX, 
(214) 952-1200) takes a differ- 
ent approach to LAN access. 
The company's namesake soft- 
ware lets mobile users connect 
to LANs via a modem over 
wireless or standard phone 
lines. You can use it to send 
and receive E-mail, faxes, files, 
and printed documents between 
your notebook PC and the serv- 
er in a single phone call. 

MobileWare is sold in five-, 
50-, and 250-user packages. 
The price, $279 per user, in- 
cludes the necessary Mobile- 
Ware server components for 
NetWare, Windows client soft- 
ware, and cc: Mail client post 
office licenses (the company 
says it will support Microsoft 
Mail in 1995). MobileWare in- 
tegrates with existing cc: Mail 
gateways, includes system ad- 
ministration, and supports 
DES. However, MobileWare 
currently does not integrate 


with Lotus Notes or support 
cellular networks such as Ardis 
or RAM Mobile Data. 

With MobileWare, one call 
from Windows client software 
can spawn multiple communi- 
cations tasks that the server can 
execute when you're discon- 
nected, including multiple fax 
distribution, remote printing, 
file transfer, and mail ex- 


change. It thus saves time and 
reduces long-distance phone 
charges. If you're disconnected 
during a transmission, Mobile- 
Ware reestablishes the con- 
nection from the point the drop 
occurred, without losing data. 

The products mentioned 
here address different commu- 
nications needs, but they all ex- 
tend users’ mobility options be- 


yond simple voice mail, says 
Andrew Seybold, editor in 
chief of Outlook on Mobile 
Computing (Brookdale, CA): 
“Today when people leave the 
office, they leave three quar- 
ters of their communications 
behind them. Many people rely 
only on voice mail, but mes- 
sages come by fax, E-mail, and 
voice mail.'' 


PDAS 


Sony Releases Magie Cap Device 


he latest entrant in the quest for the killer 

PDA (personal digital assistant) is Sony’s 
Magic Link PIC-1000. It offers a break from 
traditional computing and ushers in a new era 
of mobile. communications. This is the first 
available device based on General Magic’s 
Magic Cap operating system and Telescript 
communications software. Magic Link ($995) 
was introduced this fall on the same day that 
AT&T publicly activated its PersonaLink Ser- 
vices ($9.95 per month), the first WAN service 
designed around intelligent mobile agents (see 
“The Network with Smarts,” October BYTE). 

You interact with Magic Link by writing 
on its touch-sensitive screen using a plastic 
stylus. Unlike Apple’s Newton MessagePad, 
Magic Link doesn’t use handwriting recogni- 
tion: If you want to enter text, you tap on the 
pop-up image of a keyboard. 

Based on tests of the device, the lack of a 
keyboard isn’t an impediment. This is because 
Magic Link is primarily a communications 
device. Its intended applications are paging, 
voice calls, faxing, light E-mail, simple fi- 
nancial work, and on-line browsing and shop- 
ping. The tap-and-drag GUI reduces demand 
for typing, and the on-screen pop-up keyboard 
is effective for entering text. 

I found the Magic Cap interface easy to 
use, and I especially liked its audible feed- 
back. Magic Cap eliminates conyentional com- 
puter concepts (e.g., separate files and appli- 


Magic Link Highlights 
» Quilt-in serial and 38.4-Kbps infrared ports (non-IRDA) 
* 2400-bps data/9600-bps fax send modem 
• R11 jack, phone/microphone /speaker 


e Optional PCMCIA pager card receives SkyTel pages and 
forwarded PersonaLink E-mail 


« Weighs 1.2 pounds (550 grams) 


e Up to 10 hours of battery life 

e Six AAA batteries or a rechargeable lithium-ion battery pack 
* No handwriting recognition 

e 16-MHz Motorola “Dragon” 68349 CPU 


• 4-MB ROM hokis builtin PenCell spreadsheet, Pocket Quicken, 


Spelling checker, PersonaLink, and AOL access software 


e 1 MB of RAM workspace (expandable to 2 MB with optional 
PCMCIA SRAM card) 


cations), sub- 
stituting an ob- 
ject-oriented 
model similar 
to PenPoint or 
the Newton 
operating sys- 
tem. I found 
the pop-up er- 
ror messages | 

and information boxes informative. The com- 
bination of Magic Link and PersonaLink's 
agents made E-mail a new experience. 

But Magic Link is not without its draw- 
backs. The device is somewhat underpow- 
ered. Multitasking performance is sluggish, 
the 2400-bps modem is too slow, and the non- 
backlit LCD screen can be hard to read. 

Most troublesome is the lack of built-in ter- 
minal-emulation or general communications 
software. Magic Link is richly endowed with 
communications features (see the summary 
box), but out of the box, it connects only to 
PersonaLink or America Online. Sony says 
third-party providers will offer ASCII termi- 
nal-emulation packages for Magic Link, but 
for almost $1000, I'd prefer it to be built in. 

The missing terminal emulation highlights 
the conceptual quandary of Magic Link and 
Motorola's Envoy, another Magic Cap device 
that was introduced earlier but has not yet 
been released. These devices target consumers 

and nontechnical users, yet they're priced at 

a point that's more acceptable to business 

users. To break from the past, the devices 

sport new user interfaces and architectures, 
but they don't support standard business 
applications like desktop software or con- 
ventional on-line or WAN services. This 
makes the purchase decision more difficult 
for a mobile executive. Magic Link is the 
most usable pen-based PDA yet, though its 
full value unfolds only when used with Per- 

sonaLink. As successful a design as it is, I 

still don't believe it represents the final 

word in portable communicators. 
—fndy Reinhardt 
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graphics documents are laser 
In color. 


: sharp. On plain paper. And printed 
In ПО time. permanently. 
To make color easier to use, the 


Color LaserJet offers ColorSmart. 


The speedy new 


For compatibility, there's enhanced 


or LaserJet. 
HP PCL 5 and optional genuine 
You've already taken the first step Adobe" PostScript" Level 2 software. 


into color printing. And it's really Add an optional industry-leading HP 


made a difference in your users’ JetDirect card and you've got a color 


work. But as demand for color has laser printer that works seamlessly 

grown, you've noticed that what they on virtually any network. 

need is cc speed. ÁS youd expect, this move up to 
Now, with Hewlett-Packard's latest laser color comes with HP's renowned 


innovation, you can take the next commitment to service and support. 


step. The new Color LaserJet printer. For more information or a sample 


It keeps pace with the workload by from the fast new Color LaserJet, 


delivering up to 2 sharp, colorful call 1-800-821-8440, Ext. 85747 


pages every minute. Or 10 black You do your job. We'll do ours. 


& white pages. Now, multiple copies HP LaserJet Printers 


of reports and proposals can easily 


ne HEWLETT’ 
be done in color. Merged text and QO. PACKARD 


News & Views 


LAN MANAGEMENT 


Network gens iin Gets coi bus 


he term LAN management 

can refer to a myriad of 
tasks, ranging from the man- 
agement of such devices as 
bridges or hubs on a network 
to managing servers, PCs, and 
software. However, one key el- 
ement that people often neglect 
is the management of the phys- 
ical network, including mun- 
dane but critical elements like 
cabling, connectors, and face- 
plates. 

Network downtime costs 
U.S. companies $3.8 billion an- 
nually. Cabling and other phys- 
ical-network problems account 
for half that cost says Walt 
Dymek, associate analyst of 
network management systems 
at Datapro Information Ser- 
vices Group (Delran, NJ), a re- 
search and consulting firm. 
However, most LÀN manage- 
ment packages help adminis- 
trators manage the logical net- 
Work, not the physical network. 
On the other hand, packages 
like Cable System Manager 
from Apsylog (Palo Alto, CA, 
(800) 275-2779), which offer 
cable management, typically 
ignore logical-network man- 
agement. Thus, the best an ad- 
ministrator could do was to 
have two separate systems: one 
for logical-network manage- 
ment and one for physical-net- 
work management. 

The lack of products that in- 
tegrate physical- and logical- 
network management translates 
to lost synergies for network 
administrators. For example, 
one of the most time-consum- 
ing and repetitive tasks a LAN 
administrator has to perform is 
handling user moves, additions, 
and changes. When a user 
moves from one desk to an- 
other, someone usually has to 
go to a wiring closet and phys- 
ically move the wire from one 
hole to another in a punch- 
down block. Without a way to 
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Wireman Network Management - NYINMDF.NHC 
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With NHC's Wireman and switching hardware, you can accomplish many physical-network management tasks from your PC 
instead of sending a technician to the wire closet. 


associate the physical wire seg- 
ments and holes in the punch- 
down block with logical net- 
work elements (e.g., the wire 
to Fred's desk), this task can 
eat up time. 

To make management eas- 
ier, NHC Communications 
(Mount Royal, Quebec, Cana- 
da, (514) 735-2741) developed 
Wireman, a low-cost (prices 
start at $495) SNMP program 
that also manages the physical 
network, With Wireman, a 
LAN administrator can build a 
database of network elements 
and SNMP devices. The data- 
base stores inventory, war- 
ranty, and service histories for 
items like faceplates, cable seg- 
ments, hubs, PCs, and any 
SNMP device on the network. 

The information in the Wire- 
man database can help reduce 
the time required to perform 
routine tasks. Using the exam- 


ple of moving a person to a 
new desk, information in Wire- 
man's database can indicate 
which hub port, wire segment, 
and faceplate are associated 
with the person's new location. 
The program can also send an 
SNMP command to the hub to 
activate the new port. 

More time can be saved if 
Wireman is used with NHC's 
SwitchEx and Sharelt, which 
are physical switching prod- 
ucts. You can “move’’ a user 
by simply tagging his or her 
PC on the Windows manage- 
ment screen, dragging the icon 
of the PC to its new location 
on a diagram of the network, 
and dropping it into place. 
Wireman then sends a com- 
mand to the switching equip- 
ment, and the wire connection 
is made automatically. 

Like higher-end manage- 
ment packages, such as Hew- 


lett-Packard’s OpenView for 
Windows, Wireman can act on 
information from SNMP MIBs 
(Management Information 
Bases). For example, you can 
set thresholds on traffic flow 
through a hub port and receive 
alarms when conditions exceed 
the set value. Integrated Wire- 
man for Windows’ price is 
roughly one-fifth the cost of 
other PC-based, higher-level 
management platforms. 
Wireman is part of a grow- 
ing trend to link physical- and 
logical-network management. 
For example, Isicad (Anaheim, 
CA, (714) 533-8910), devel- 
oper of Command, a physical- 
network management system, 
and NetLabs (Los Altos, CA, 
(415) 961-9500), which sells 
Asset Manager, a network asset 
management program, say they 
will integrate their products in 
1995. — Salvatore Salamone 


The new Watcom С/С++ 10.0 
development system simplifies and acceler-g 
ates development of high-performance, 
multi-platform 16- and 32-bit applications., 
Watcom C/C++ 10.0 delivers productivity 
and performance, combining our state-of- 
the-art compiler technology with a new, 
integrated development environment = 
(IDE) and D set of tools. 
rated 0 Devel opment 
nn le nt and Tools The new IDE is 
built to simplify the complexities of real-world 
application development and make it easy to exploit — 
the high-performance, multi-platform power of 
Watcom C/C++ 10.0. In a single "project" you can 
build multiple EXEs, DLLs, and LIBs, targeting 
several different platforms. The IDE simplifies each 
stage of development from compiling and linking to 
debugging and performance tuning. The package 
includes versions of the IDE and tools for all three host 
platforms (Windows 3.x, 05/2 2.x and Windows NT), 
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• New integrated development environment 

hosted on Windows, 05/2 and Windows NT 

• Comprehensive suite of multi-platform 
development tools including debugger, 
browser, profiler and more 

• Professional source editor, resource editors, 
testing and monitoring tools hosted on 
Windows and Windows NT 

• Target Platforms include: 
16-bit: DOS * Windows 3.x * 0S/2 1.x 
32-hit: Extended DOS • Windows NT 

e Win32s • 05/2 2.x Ħ 32-bit 

Windows 3.x * Novell NLM 


Watcom C/C++ 10.0 includes a source editor with syntax 
highlighting, a suite of resource editors, testing and 
manitoring tools for Windows 3.x and NT development. 


| * AutoCAD ADS/ADI 
ашышынын. Suggested Retail Price: 
ج کے‎ cmm Watcom C/C++ 10.0 CD-ROM Edition «, 
(CD-ROM with on-line documentation) JIU 


Watcom C/C++ 10.0 Wy 
(CD-ROM with printed documentation) $450 
Upgrades: 

(for owners of Watcom С/С++ or Watcom C/C++" v9.5) 
Watcom C/C++ 10.0 ¢4 10: 
CD-ROM Upgrade Edition $149 


The — multi-platform debugger accelerates the 
development cycle by increasing the bandwidth between 
you and your application. 


Find It At P: and Egghead or call 
1-800-265 
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Watcom Intemational 415 Phillip Street, Waterloo, Ontario, Canada N2L 3X2 Telephone (519) 886-3700 Fax (519) 747-4971 
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ACCELERATE 


Your C and C++ 
Application Development 
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Multiple Platforms in a Single 
Packag JE Watcom C/C++ 10.0 supports 
de velopment of applications targeting an 


incredible array of platforms: DOS, Windows 
3.x, OS/2 1.x, 32-bit DOS (includes royalty-free 


ў OS extender), OS/2 2.x, Windows МТ, Win32s, 


82-bit Windows 3.x and Novell NLMs. To 
maximize the potential on individual 
JMatforms, Watcom C/C++ 10.0 extends the 
Capabilities of the core, multi-platform toolset 
i vith platform- specific tools, SDKs and libraries. 


l'his extensive support is amplified by the cross- 
"Fplatform capabilities of the IDE and tools, which enable 
Т building applications for a wide range of target 
environments from any of the host mne 
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ptim ization OGY Watcom С/С++ 10.0 


fCombines both 16- and 32- bit compilers in a single package, providing 
Fou with the industry-leading optimizing compiler team. PC Magazine 
Tested performance of industry standard C and С++ compilers and said: 

"the fastest executables created during testing came from Watcom C/C++, 
FVersion 9.5, while the 16-bit version of the same compiler produced the smallest 

| Frecutables”" Now, with Watcom C/C++10.0, this competitive advantage is 

i delivered with our easy-to-use development environment and tools. 


Watcom C/C++ 10.0 delivers all this in a single package! 


* Both 16-bit and 32-bit compilers for C and C++, 
the industry's best code optimizer, faster compile 
times with pre-compiled headers, C++ supports 
templates, exception handling and the Microsoft 
Foundation Class library (MFC) 

* Licensed components from: 

• Microsoft Windows 3.1 SDK 
• Microsoft Windows NT SDK 
• Novell NLM SDK v4.0 
• ІВМ 05/2 Toolkit v2.1 
• Microsoft МЕС Class library 

* Includes Rational System's DOS/4GW 32-bit 
DOS extender with royalty-free distribution 

• Significantly expanded and revised 
on-line documentation 

* And more! 
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Watcom 


A Powersoft Company 


* Price in US dollars. Does not include freight and taxes where applicable. Authorized dealers may sell for less. Watcom and the ae Device are trademarks of Watcom International Corp. DDS/4G Is a tradamark of Rational Systems Inc. Dther 


trademarks are properties of their respective owners. ©Copyright 1994 Watcom international Corp. 'PC Magazine, March 29, 19 


Circle 145 on Inqulry Card. 


I ed Voted most reliable by 3-to-1 
here are three types of computer us- ! „йы — 


ers: those who have lost data due to a pp ER In a recent poll by PC 
power problem, those who are going to, and Magazine's MagNet, 
those who have protected themselves against a st reliabla U E 
the inevitable surge, blackout or brownout manufacturer by a 3- 
with the most reliable UPS they can buy: Ain dal qe 
Back-UPS by APC. In fact, editors and users see you though years of 
alike agree that if your system demands TAA aom 
absolute reliability, you can depend on APC 
Back-UPS. 

According to a study by Bell Labs, 
undervoltages represent the overwhelming 
majority of power problems likely to hit 
your computer. The question is not if a 


equipment, or accidents, power problems 
are as inevitable as death and taxes. That's 
why you need instantaneous battery 
backup power from the Back-UPS to pre- 


fail Посна. Pres еншш PO data loss, hard disk crashes, and hard- 
ure 9 * 
construction, wiring, weather, other office 


ware damage. 

If you're concerned about lightning, 
rest assured that when measured using the 
ANSI/IEEE 587 Category A test wave, 
Back-UPS are superior to virtually all 

separate surge suppressors. Surge 

performance is even backed 

by a $25,000 Lifetime 

Equipment Protection 
Guarantee. 
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APC Back UPS 1250 


Back-UPS | 


а аа‏ ہے 


LIFETIME | 
EQUIPMENT 
PROTECTION 


© 1994, АРС. Back-UPS, PowerChute are trademarks of АРС. Other trademarks аге the property of their owners. Specs subject to change without notice. 


Back-UPS. prevail 


Attention Resellers, Win $10,000 cash in APC's Back-UPS 
Workstation Success Story Promo!! Call for an entry form today! 


na 


“All other brands of UPS die regularly in this 
lightning prone environment. My APC won't 

le!" said Paul Sisilli, Systems Analyst, City of 
Port St. Lucie , “With other brands, users don't 
find out until it is too late. Tbe power 
interruptions bere are very bard to live with. 
The other brands are dying off. Typically they 
last just beyond their warranty period, My 
Back-UPS is x5 on tbree years...no otber 
brand is as reliable." 
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If you're protecting а network server, a 
communications interface port (on models 
Back-UPS 400 and higher) provides the 
security of an automatic shutdown to all 
major OS including NetWare, Windows, 
Windows МТ, LAN Server, LAN Manager, 
LANtastic, SCO Unix, OS/2, Banyan Vines, 
AppleShare/System7 and more, so your data 
is safe whether the system is attended or not. 
(PowerChute software and interface kits 
sold separately.) 

And since data processed on networked 
clients needs protection too, the $139 Back- 
UPS 280 provides an economical solution 
for all your LAN workstations. Апа if you 

have a new green PC, the 

MADE IN price is even better at $119 
for the new Back-UPS 200. 

Discovering how essen- 
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Sugg. List 


Back-UPS {L to R) Application 


200 Green PCs, small desktop systems $119 
280 Desktop systems, LAN nodes, POS 5139 
400 Desktop 486, 386 systems, servers $229 
450 Tower 486, 386 systems, servers $279 
600 Heavily configured systems, CAD/ 

CAM workstations $399 
900 Multiple systems, longer runtime $599 

applications 
1250 Multiple systems, LAN hubs, 

small minis, telecom equipment $799 


Don Truax knows first band about Back-UPS 
reliability: “It ought to be against the law to 
buy a computer without an APC Back-UPS 
250. I recently bad a direct lightning hit right 
outside the house...my computer never blinked. 
Each morning I get a surge down the line and 
both APC's bate it - they simultaneously ‘holler 
‘n clamp’ while my ‘Brand T’ quietly sleeps in. 
I've relegated that unit to non-critical 
Коше stuff like my ҮСК.” 
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| тт Моге than... 
i. 12,000,000 


„= Satisfied Users 


APC has won more awards for performance 
and reliability than all other UPS vendors 
combined...including five consecutive LAN 
Times Readers Choice awards... 
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: | Waser Mag. 1004 1 

tial Back-UPS protection iscan be hard...if 

you wait for the nextstorm to roll through. 

But discovering how affordable it has be- 
come is easy... 

Call today and find out (the easy way) 
why more than 2,000,000 satisfied users 
bank on Back-UPS from APC. With more 
awards than all other brands combined, 
field-proven reliability, and a two year war- 
ranty, Back-UPS are power 
protection you can purchase 
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Circle 284 on Inquiry Card. 


Andrew Wargo, Manager at Baxter Land 
Company, tried two otber brands before Back- 
UPS. "One lasted a few days, a second one 
went up in smoke after 48 hours, a third lasted 
less than 24 hours! 1 then bought my Back- 
UPS for less than half of what I bad paid for 
the others. We've purchased three more Back- 
UPS and for the past 14 months they've been 
just bummin' away on the same power line that 
was eating the other brands alive!” 


AWARD-WINNING FEATURES 


Instantaneous backup power beats 
blackouts and brownouts 


Unmatched lightning (tested to UL1449) 
and surge protection for maximum 
bardware safety 


@ Network-grade line conditioning and EMI/ 
RFI filters prevent glitches 

LAN Interface (on Back-UPS 400 and up) 
provides automatic shutdown to all major 
OS: Windows, NT, NetWare, LAN Server, 
LAN Manager, LANtastic, Unix, OS/2, 
Vines, AppleSbare/System? and more. 


Site diagnostics automatically spot missing 
ground and reversed polarity, two common 
miswirings which usually require an 
electrician's visit to diagnose. 


Option switches allow you to customize 
transfer voltage and alarm settings. 


Я | Test Switch for ongoing peace of mind. 

ў | 2 year warranty and full safety approvals 

A including 1509001. 

| $25,000 Lifetime Equipment Protection 
Hot Swappable, User Replaceable Batteries 
reduce service time, costs by allowing safe 
removal and replacement of exbauste 
batteries, while your system stays running. 
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AMERICAN POWER CONVERSION 


800-800-4APC 


APC EUROPE (433) 64625900 / ASIA/PACIFIC FAX: (4813) 5255-1989 


L. AMERICA FAX: 401-788-2716 / Compuserve: GO APCSUPPORT 
Internet tech@apetech.UUCP or uunetlapctechitechs 
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News & Views 


ENTERTAINMENT 


Holiday Gift Sampler 


3D0 Arrives for PCs 


m October 1993, Panasonic 
released the 3DO Interactive 
Multiplayer system for playing 
multimedia 3DO games with 
photo-realistic graphics, full- 
motion video, and 16-bit, 44- 
kHz CD-quality sound. Since 
then, the 3DO has been gath- 
ering momentum as a home- 
entertainment platform, with 
the number of available titles 
growing from 18 in January 
1994 to over 100 as e В 
October. Now, 


к 
ЫЬ! 


thanks to Cre- 
ative Labs (Milpitas, CA, 
(408) 428-6600), you can play 
3DO games on your PC. 

The 3DO Co. (Redwood 
City, CA) doesn't make 3DO 
players; it licenses the tech- 
nology to companies that do, 
such as Panasonic, Goldstar, 
Sanyo, and Creative Labs. The 
players have double-speed CD- 
ROM drives, 2 MB of RAM, 


Something in the Myst 


1 MB of video memory, and 1 
MB of ROM. Processors in- 
clude the CPU (a 32-bit ARM 
60 running at 12.5 MHz), a 
DSP (digital signal processor) 
that performs complicated 
graphics manipulation and full- 
motion-video decompression, 
and specialized audio and 
graphics chips. The 3DO ar- 
chitecture allows for expansion 
with an optional on-the-fly 
MPEG decoder. The company 


zx, Says its M2 Accelerator up- 


grade, which will include a 


| ^ ДА, specially designed 64-bit 


& PowerPC-based proces- 
im sor, will be released at the 
* end of 1995. 
The ability to play 3DO ti- 
tles makes the 3DO Blaster a 
valuable addition to a home 
PC. The 3DO Blaster is a full- 
size ISA card that plugs into 
an available 16-bit ISA slot. In- 
ternally, it connects to your 
CD-ROM drive and to the fea- 
ture connector of your video 
card to synchronize with the 
PC's video signal. 
Based on tests of an early 
version of the product, the 3DO 


lit you have a double-speed CD-ROM drive or faster, there is one game 
you must own. Myst, distributed by Broderbund, shows just what is 
possible with fast computers, multimedia capabilities, and a lot of 


imagination. 


This is not your traditional action game, where you 
have to kill a thousand nameless.aliens. Instead; 
ус find yourself alone on a mysterious island, filled 
with odd buildings, hidden rooms, and an old 
spaceship. You have to figure out what happened, 
traveling beyond the island to solve all the myster- 
ies. It requires a lot of wandering around, looking 
for clues, and trying all sorts of combinations. 

All the scenes are rendered with loving detail, and 
| rather enjoyed just walking around this virtual 

world on my PC. The sound effects and music are © 
well integrated with the story; and they d -H 


. hancethe experience. The m 
itself—a lit tle he але ко | 
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Blaster is now the 
ultimate in com- 
puter-gaming up- 
grades for your 
computer. How- 
ever, the card is | 
not without its 
drawbacks. It 
now works only 
with the Mat- 
sushita-563 CD- 
ROM drive. If 
you don't have this drive, you 
will have to buy one at an ad- 
ditional cost over the 3DO 
Blaster's $399 price. If you 
want to play cool 3DO games 
like Electronic Arts’ Road 
Rash or Crystal Dynamics' Star 
Control II, che 3DO Blaster is a 
valuable addition to your PC. 

—Eric J. Garland 


Interactive Science 
Fiction for the Mac 


Here's a neat interactive CD- 
ROM science fiction game 
called Iron Helix. It requires 
you to survive by your wits 
rather than mindlessly shoot- 
ing things. An interstellar war- 


Iron Helix displays a map of your location 
as you probe the interstellar warship. 


ship, armed with a planet-bust- 
ing bomb, experiences a com- 
bination biologic accident/com- 
puter glitch during a war-game 
simulation. This incident kills 
the crew, but the ship’s com- 
puter finds a new target for the 
bomb: an inhabited world. 
You, on the only ship in the 
vicinity, must use three un- 
armed probes to explore the 
vessel and find clues that let 
you shut the ship down. How- 
ever, the warship’s own defen- 
sive system—a blaster-pack- 
ing robot that shoots first and 
asks questions later—is out to 
get you. You must explore the 


A little movie on the making of Myst is included on the CD. There 
are Windows and Mac versions. For Windows users, you need an 
MPC-compatible sound card and CD-ROM drive to play both the 


game and the movies. 


—Rex Baldazo 


empty decks of the ship and lis- 
ten to the logs of crew mem- 
bers for crucial information as 
you avoid the robot. Created 
by Drew Studios, Iron Helix 
features sumptuous graphics, 
QuickTime movies that display 
crew logs, and catchy sound 
tracks. The CD-ROM has been 
carefully organized so that the 
game plays on 68020-based 
Macs and single-speed CD- 
ROM drives. —Tom Thompson 


Hockey Starts on 
Time in PC Land 


М оге windows games 
should be available this holi- 
day season, thanks to WinG 
(see "WinG Addresses Win- 
dows' Weakness in Games," 
November BYTE, page 48), 
but DOS continues to thrive as 
a games platform. Keep an eye 
out for DOS games like Id 
Software's new version of 
Doom called Doom II Boom. 
Another hot new game for 
DOS is NHL Hockey '95 
($59.95). This game is seri- 


NHL Hockey '95 delivers realistic hockey 
action, and you don't have to worry 
about player lockouts or losing your 
teeth. 


ously addictive. There's noth- 
ing like the feeling of weaving 
through a pair of defensemen, 
slipping a perfect pass to the 
wing, and slapping a winning 
shot just past the goalie's mitt. 

If the rules get in the way, 
you can disable them, race off- 
side, and pass across blue lines 
with impunity. Penalties and 
power plays, face-offs, brutal 
cross-checking—all the subtle 
intricacies and in-your-face 
brute strength of hockey are 


part of the package. Excellent 
graphics and CD-quality sound 
enhance the action. You even 
get expert analysis from TV 
announcers, game highlights, 
instant replays, and complete 
stats. 

NHL Hockey '95 (Electron- 
ic Arts, (415) 571-7171) lets 
you Simulate an entire season, 
adopting any of the NHL teams 
and stars, nght through to the 
Stanley Cup. And these guys 
even start the season on time. 

—Stanford Diehl 


Matrox Delivers 3-D 
Video for Games 


Complex computer games re- 
quire significant computer re- 
sources, especially when it 
comes to video and memory. 
The Matrox Impression Plus 
(Matrox Graphics, (514) 685- 
2630) delivers the hardware 
performance features—3-D 
functions, accelerated motion 
video, and a 64-bit graphics en- 
gine—that a serious player de- 
mands. 

The Impression Plus ($499) 
ships with MGA 3D-Super- 
Pack, a CD filled with 3-D im- 
ages, games, and demonstra- 
tions. The bundled 3-D games 
promote the promise of the 
MGA series as a platform for 
3-D development. In 47-Tek's 
Sento, four battle lords from 
different zones of time, space, 


and dimension fight for su- e 
premacy of the astral plane. ^— 


Their assortment of moves is 
fairly primitive, generally lim- 
ited to a few basic attacks. But 
the characters are beautifully 
rendered, and they can freely 
maneuver in 3-D space. Ice 
Hawk, a jet-fighter simulation 
garne, is also limited in func- 
tionality, but it displays intri- 
cate models of enemy planes 
and the 3-D terrain of the ice 
planet Valkor. 

You wouldn't buy the Im- 
pression Plus just for the bun- 
dled MGA 3D-SuperPack, but 
it is a nice freebie, and it shows 
the power of the MGA board 
as a video subsystem. 

—Stanford Diehl 


Machines That Move 


f you're looking for some- 
thing a little different to do this 
holiday season, consider build- 
ing the Mobile Robot kit from 
А. К. Peters (Wellesley, MA, 
(617) 235-2210). This kit con- 
tains all the electronic compo- 
nents required to build the Rug 
Warrior robot that's described 
in the popular book Mobile Ro- 
bots: Inspiration to Implemen- 
tation. 

The Mobile Robot kit 
($289.95) is a small (34 by 44 
inches) battery-powered com- 
puter consisting of a Motorola 
68HC11 processor, 32 KB of 
RAM, and assorted supporting 
electronics to provide a final 
board that's complete with mi- 
crophone, piezobuzzer, LCD, 
an infrared detector/emitter, 
and two photocells. Power is 


provided by two DC mo- & Эр) 


tors (which are not includ- 
ed), such as those that are‘ 


block kits. 
Computer program- 
ming is accom- 


If you are looking for something besides ; games and multime- 
, dia upgrade kits to give for the holidays, check out апу 

x — of the screen savers. Опе of these stars the Simpsons 
and is available from Berkeley Systems (Mac and | 

Windows versions]. Some programs combine screen 

savers and organizers (e.g., Delrina's Dilbert Screen 
Saver for Windows]. In addition to lightening up your 
day, screen savers typically provide a password to 
protect your computer from nosy neighbors. 

A new twist on this theme is provided by the Seinfeld screen 
saver and planner CD-ROM ($39.95) from Byron Preiss Multi- 
media ((800) 482-3766). The program lets you play live-ac-- 
tion video clips from the hit TV series and will let you person- 
alize stationery, memos, and fax forms with a photo album of 
classic Seinfeld scenes. Retailers say that more traditional 
planners like Berkeley Systems' Expresso Calendar and Ad- 
dress Book for Windows or the Mac are also big sellers. A 

Finally, Computer Expressions sells | 
through mass merchandisers a wide vari- 
. ety of mouse pads with themes from 

Gone with the Wind, M. C. Escher, The 

Wizard of Oz, and even the Grateful 

Dead. Ranging from $5 to S10, the price 

for these accessories won't send you 
down the road feeling bad. 


plished by downloading pro- 
grams via serial cable from ei- 
ther a Mac or PC. Each kit con- 
tains a copy of Interactive C 
for either the Mac or PC. In- 
teractive C is a subset of ANSI 
C and compiles to p-code. And 
most important, it's multitask- 
ing, which allows you to build 
a sophisticated robot control 
system. 

Dust off the old soldering 
iron and break out a set of 


l^ Legos, and you can have all 
A sorts of entertaining robot 
found in Lego building- (ye 


systems running around 
your house by the New 
Year. 

—Raymond GA Côté 
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Software superior by design. 
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Highly informative business applications 
can also be great-looking. 
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it's easy to create Windows applications wilh browsers 
and editors thal design and manage the process. 
| 
| 
| 


With CA-Visual Objects" developing new applications is a sight to behold. Because for the first time, 
the ease of use of visual programming has been married with the fourth generation power of an 
Xbase language. 

The result is the only application development tool that gives you full object orientation, GUI sup- 
port and client/server architectures combined with existing Xbase technologies and databases. 

And the advanced technology of Visual Objects doesn't stop there. The object orientation includes 


Mission-Critical inheritance, polymorphism and encapsulation. And the native code 
Client/Server compiler boasts an engine that drives Visual Objects at a speed that's as 
Repository-based fast as lightning 
Native Code Compiler ا‎ | | | 
Fully Scalable Plus, the repository-based interactive development environment 
Class Libraries includes class browsers, painters, editors and prebuilt classes. 
00Р 


For More Information, Gall 1-800-225-5224, Dept. 14500. 


Phone soon for a closer look at new CA-Visual Objects. Your mind won't 
believe what your eyes are seeing. 


New CA-Visual Objects 


© Computer Associates International, inc.. Islandia, NY 11788-7000, "Light Lib" graphic developed in conjunction with Light Lib" Business for Windows from DEL Software, Inc. 
All products referenced herein are trademarks of cheir respective companies, 
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MAPPING 


These Maps Lead to the Desktop 
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Desktop майа lets you combine maps with a wide variety of demographic 
information. Here, ArcView 2.0 for Windows (S995)— slated to ship this fall with 
Unix, Mac, and Power Mac versions to follow—provides a detailed map of the eating 


habits of Bostonians. 


he symbiotic sciences of 
mapmaking and demo- 
graphics—otherwise known as 
charting the social and eco- 
nomic lay of the land—on 
computers have long been the 
domain of specialists in GISes 
(geographic information sys- 
tems). But with increasing fre- 
quency, companies are making 
their GIS products available for 
personal computers. 
Desktop mapping programs 


gp GS Sales Ing 
суо software by Nort, 
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let you pair predrawn maps or 
map outlines with tabular data 
to describe one or more aspects 
of a particular region (e.g., a 
map of San Francisco might 
use colors, symbols, and labels 
to illustrate average income 
distributions throughout the 
city). The supporting data is 
usually kept in a separate file, 
either in the mapping program 
itself or in a spreadsheet or 
database. 

Due to their graphical nature 
and often large data sets, 
mapping software has tradi- 

tionally run on worksta- 
2& tions, minicomputers, 
and mainframes. But 
; with PC processing 
power and the de- 
B mand for demo- 
=< graphic data on the 
| rise, mapping pro- 
grams for desk- 
м^ top computers 
| are increasing 
<— in popularity (see 
the chart). 
Strategic Mapping’s At- 
las GIS (Santa Clara, CA, 
(408) 970-9600) and MapIn- 
fo's MapInfo (Troy, NY, (800) 
327-8627) arc two well-known 


Dar£rch 
Caririija 


| names in the field, but 
the field is getting 
crowded. Environ- 
mental Systems Re- 
search Institute ( Red- 
lands, CA, (800) 
447-9778), a develop- 
er of high-end GIS 
| products, recently in- 
| troduced a desktop 
mapping X product 


3H WI] called First St., which 


AE it will market with 

| Wessex (Winnetka, 
«E TL, (800) 892-6906), a 
| supplier of CD-ROM- 
MI based data products. 
і First St. provides a set 
of data on 22 CD-ROMs that 
includes all the streets in the 
U.S., over a dozen levels of 
census boundaries, and all the 
results of the 1990 U.S. census 
for $1995. 

Although these products are 
expensive by PC standards, a 
price war may happen. Strate- 
gic Mapping recently reduced 
the list price of Atlas GIS from 
$1595 to $495. At this writing, 
MapInfo lists for $1295. But 
these prices are inexpensive 
compared to the thousands of 
dollars that GIS programs for 
larger systems cost. 

Because it relies on tabular 
data, mapping is also finding 
its way into spreadsheets. Lo- 
tus's latest version of 1-2-3 for 
Windows includes a mapping 
tool that lets you plot spread- 
sheet data as a demographic 
map. You can also buy maps 
and data from Strategic Map- 
ping, Lotus's partner. Software 
Illustrated (Pleasanton, СА, 
(510) 463-9898) makes a map- 
ping add-in for Excel and Quat- 
tro Pro for Windows called 
MapLand ($99.95). 

Sales of GIS software are 
expected to keep climbing. 
About $625 million worth of 
GIS products will be purchased 
in 1995, and that number 
should double to $1.2 billion 
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Motorola's Envoy Device for 
Magic Cap (see "Motorola's 
Envoy First to Run Magic 
Cap," May BYTE) 


Sony's release of the Magic 
Link, the first available de- 
vice that's based on General 
Magic's Magic Cap operating 
system and Telescript com- 
munications software, has 
people wondering about the 
status of Motorola's Envoy. 


Company officials say the 
product has been delayed 
due to problems In integrat- 
Ing Magic Cap, Telescript, 
and wireless messaging in a 
single product. Motorola, 
which confirmed that it is 
also developing a Newton- 
based PDA, says it extended 
the Envoy's customer feed- 
back period to ensure robust 
functionality and says the de- 
vice will ship by the end of 
the year. Developers at IBM 
also had difficulty with the 
wireless component of the 
company's Simon PDA, but 
that product has finally been 
released (see “Simonizing 
the PDA" on page 145). 


by 1998, according to forecasts 
from industry research firm 
Daratech (Cambridge, MÀ). 
James Rapinac, Daratech's in- 
dustry analyst for GIS, says 
that the percentage of GIS 
products for the desktop will 
likely increase, due to lower 
prices of software and high- 
powered PCs and Macs and the 
friendly GUIs of desktop GIS 
programs. A greater level of 
interest in demographic data, 
which has become grist for col- 
orful charts in newspapers and 
magazines, is also fueling de- 
mand, Rapinac notes. These 
products, coupled with spread- 
sheet mapping features, make 
GIS much more approachable 
for businesspeople than the 
specialized software of old. 
—Christopher O'Malley 
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Hg JetDirect EX Extemal 
ac Ея : (N print servers support 
- "n any paratlel-based 
printer, JetDirect 
cards support 
HP LaserJet, 

HP DeskJat and 
HP DesignJet 
printers with 

1/0 stots 


NOS compatibility. 
Novell NetWare; IBM 
LAN Server, Microsoft 
LAN Manager, Apple 
EtherTalk, Apple 
LocalTalk*; Windows 
NT, Windows 
for Workgroups; 
UNDC HP-LIX, SunOS, 
Solaris, iBM AIX, SCO 
UNIX, Ipd** 
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Network 
compatibility. 
Ethemet: 10Base-T, 
10Base2; Token Ring 
(4/16 Mbps); Apple 
LocaliTalk* 
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Muttiple protocols 
with automatic 
Switching 


Software 
management 
utilities such as 
HP JetAdmin and 
HP JetPrnt!! for 
NetWare and UNIX 
for easy printer 
installation, 
remota status 
and management 


Supports SNMP-based 
network management 
software 


Flash memory for 
easy upgradas"" 
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Nothing Supports Your Printers Better Than HP JetDirect Print Servers. 


Now you can easily connect the printers in your company. Not to mention network printing. So give us a call at 


and manage the printers in virtually any LAN environment. 1-800-533-1333, Ext. 8464. You'll soon 
; Me: discover that when it comes to sharing 

ur netw vironm And thanks to th tware utilities we'v 
your network environment. E POE MD m w : printers on a network, nothing stacks up 


en included, installation is quick and manage- à i 
ue Sim نھ‎ M low fora ment of your printers is easy. Plus, you'll to HP JetDirect print servers. 


enjoy vastly improved Another smart networking product from НР. 


the network, rest your ad JetDirect cards : 
eyes here for a moment, # — — а A fits innt 
Because the HP JetDirect — 55 slots f course, you'd expect á 
family of print servers has p eus JotDiract EX all this from Hewlett- U HEWLETT 
a solution that works with iis connects any Packard, the leader in PACKARD 
à Ee" em 
printer 


eden "Nottupponmé by JetDirect EX, **Supporsd by ева EX. fal ot 1998 tin Canada сал 1-800-387-3867, Dept A464. f Supported with Netware only. Microsoft ia a U.S. tradamart and Windows it a Yadamark ol Microsoft Corporstion. 
Approved UNDE is в registred trademark in the United Stains and otter countries. licensed exciutsvety through X/Üpen Company Limited (1954 Hewett Packard Company 
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PERSONAL FINANCE 


Electronic Banking Faces 
Numerous Hurdles 


МЕ uch as vendors of 
imaging and electron- 
ic-forms software want to cre- 
ate the paperless office, devel- 
opers of personal-finance 
software are introducing on- 
line services that let you handle 


break. If you aren't consistent- 
ly backing up and your hard 
drive freezes [with all your 
electronic bank statements], 
that's not a very good feeling." 

Smith says there are other 
practical reasons why 
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Step-by-Step Windows Database Development 
I don't think I've ever seen an applications builder that takes the step- 


by-step paradigm to the extreme as does DataBoss, a Windows database | 


program builder from Kedwell Software (Portsmouth, NH, (603) 431- 


0536). When you launch DataBoss, you're taken to its desktop window, | 


where—lo and behold—you see a list of steps numbered 1 to 8. Step 
1: pick a title for the application; step 2: choose an icon; step 3: choose 
the data files to be used (or build them, if need be); step 4: construct 
: the windows your application 


Kigteltes, Feit Winder! 


zd 
users haven't yet Бе te. 
eagerly embraced [sss 
electronic banking. [e| ТЕ ҮК Lester 


financial transactions without 
paper. These electronic links 
have many benefits for con- 


тт 
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will use; step 5: build a menu 
to lash it all together—and 
so on. Boom, boom, boom; 
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sumers: faster and more accu- 


Quicken, the personal-fi- 


Electronic bank state- 


ble of much more 
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| and out pops a completed 
rate data entry, PC-based trans- ments do not include | TTA г. plication ее | 
action verification and funds (ће canceled check, п 
he . та 0) At the level of simply nam- 
transfers, and the ability to which can be needed —- 3 | n ) 

. Ф СОД ИШ ing steps, this process might 
download data like current as a backup. “The av- ETT  5—— | EP simple; Bat | 
stock prices. erage ATM is capa- com i er ien TERO] 

1 would a Dickens novel if you f 


nance program from Intuit 


than just dispensing 


described it by reading the 


(Menlo Park, CA), has a fea- cash,” Smith notes. “But many DataBoss generates C++ source code table of contents. However, 
ture called IntelliCharge that, people don’t trust it for after- Heri pem un ders each step sits atop an elaborate 


when used in conjunction with 
a special Visa card, lets you 
eliminate data entry by down- 
loading transactions directly 
into Quicken. Money, from Mi- 
crosoft (Redmond, WA), of- 
fers a similar feature for state- 
ments issued by a few select 
banks. Both programs also let 
you pay your bills electroni- 
cally. 

Microsoft and Intuit, which 
recently announced plans to 
merge, say they want to broad- 
en the electronic-commerce 
services they will offer their 
customers. But both companies 
also admit that only a small 
percentage of their current cus- 
tomer base takes advantage of 
these features. Software devel- 
opers and financial institutions 
must overcome hurdles that are 
both cultural and practical. 

"Electronic banking is a ship 
that's been coming in for a long 
time," says Tom Smith, a cer- 
tified financial planner and 
moderator of the financial con- 
ference on BIX, an on-line ser- 
vice. “People that don't use 
computers are afraid of them, 
and the people that do use com- 
puters know that they can 
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hours bank deposits." Smith 
says ATMs are analogous to 
electronic banking. "There is 
something about having all of 
those tangibles under your con- 
trol that automated systems 
may never be able to address." 

Another problem is that 
electronic statements are not 
universally provided by banks. 
To address that problem, Mi- 
crosoft and Intuit are actively 
recruiting banks to do so. Matt 
Glickman, product manager of 
Quicken for Windows, says the 
company plans to offer a wide 
variety of electronic services. 
Says Glickman, ^We're putting 
all the building blocks in place 
so that we can deliver these ser- 
vices at a cost that people will 
want to use them." 

Still, vendors acknowledge 
that widespread acceptance of 
electronic financial services is 
not imminent. "I think we're 
at the start of a many-year task 
toward automating financial 
services for individuals," says 
Glickman. "But there's no 
question that in the long term it 
saves people money and time 
and hassle." 

—Ken Sheldon 


activity (except for, perhaps, 
picking the application title) that DataBoss automates, so that all parts 
of application building are nearly as simple as following the uppermost 
eight steps. Constructing the data files is a process of selecting field 
names (column names, if you prefer that term) and attaching attri- 


butes to them through dialog-box selections. DataBoss's window designer: | 


lets you assemble a window by simply selecting what type of item (push 


button, data-file field, bit map, or other item) you want and placing it | 


wherever you choose in the window. The menu designer is as close to [ 


in situ menu building as you can get. It's as good as the 4GL [fourth-gen- 
eration language] database front-end systems’ form builders I've seen. 

What pops out at the end is actually not a complete application; 
more accurately, it's the C++ source code for the application. You 
must already have a recent Borland or Microsoft С++ compiler in- 
stalled on your system. Just tell DataBoss what kind of compiler you've 
got, where it is, and DataBoss does the rest. Once you've built the data 
files, the windows, and the menus, you click on the “generate” button. 

Having all the source code available means you always have the op- 
tion of tweaking your application's code. Toward the back af the man- 
ual, you'll find a detailed programmer's guide that gives you an inside 
look at how the system's ohjects are put together, in case you want to 
alter the source code. (1 discovered another benefit to having the source 
code around. Any application 1 built crashed when 1 ran it a second 
time. Kedwell's technical-support people recognized the problem in- 
stantly and talked me through editing one of the supplied files. 1 rebuilt 
the libraries, recompiled, and the problem was solved.) 


f could go on about DataBoss: no royalties, multiuser-ready, uses [ 


dBase files, your application gets a fully functioning toolbar and query- | 


builder dialog box "for free,” and so on. If you're in the business of build- | 


ing Windows databases and you want a package that puts applications 
together quickly and easily, plus gives you the luxury of access to the 
source code, the $299.95 DataBoss is worth investigating. 


INTEL 
TECHNOLOGY 
BRIEFING 


THE COMMUNICATING PC 
| ANOTHER COMMUNICATIONS BREAKTHROUGH 


PLUGGING COMMUNICATIONS - 
INTO THE PC. 


Originally dedicated to stand-alone 


computing, the PC is evolving to become 
the center of communication tasks. It is 
faxing, video conferencing, and retrieving 
information from many sources. This 
briefing discusses how Intel is working to 
further advance PC communications and 


THREE TOOLS 
FOR THE BANDWIDTH 
BATTLE. 


Thanks to innovations like 
Intel's Pentium" processor 
and the PCI local bus, the 
PC is more powerful than 
ever before. And in an effort 
to help communication 
technologies keep up with 
these faster PCS, Intel is 
improving modem capa- 
bilities, supporting ISDN 
technology, and developing 
a new Ethernet standard. 


MODEMS GET FASTER 
AND SMARTER. 
Modems have been around 

for a long time, but their 
speed continues to improve. 
The latest modem technol- 


ogy, based on the new V.34 | 


standard, has data trans- 
mission rates of 28.8 Kbps 
(Kilobits per second). 

In addition to speed, 
modem capabilities are 
increasing. For instance, 
Intel and other industry 
leaders are improving 
modem technology by 
developing a specification 
for Digital Simultaneous 
Voice and Data. This 
technology splits a single 


incorporate new capabilities into the PC. 


telephone line into two 
virtual channels, enabling 
modems to concurrently 
transmit both voice and 
data over one line. So PC 
users will be able to 
simultaneously talk and 
share the same data or 
applications with just one 
telephone call. 


DIGITIZING THE 
PHONE LINES. 


Simply put, Integrated 
Services Digital Network 
(ISDN) is the telephone 


line turned digital. By using | 


digital rather than analog 
technology, ISDN can 
transmit information much 
faster than modems. The 
most common form of 
ISDN line, called the Basic 
Rate Interface (BRD, con- 
tains two high-bandwidth 
64 Kbps channels which 
allow the communication 
of data, voice, graphics and 
video at speeds of 128 Kbps. 
Because ISDN sends 
information digitally, the 
telephone companies' 
switches must be upgraded 
to be ISDN-compatible. On 
the PC end, an ISDN add-in 
board similar to a modem 


WHERE INFORMATION 
COMES TOGETHER. 


А PERFECT EXAMPLE OF HOW THE PC 
15 GAINING MORE COMMUNICATION 
CAPABILITIES 15 THE PROSHARE™ 
PERSONAL CONFERENCING PRODUCT 
FAMILY. THIS FAMILY OF PRODUCTS 
BRINGS THE POWER OF THE PC 
TOGETHER WITH MODEMS, ISDN 

Б LINES, AND LANS. AND IT ADDS 

BM NEW CAPABILITIES TO THE PC LIKE 
| DOCUMENT SHARING, APPLICATION 
SHARING, AND VIDEO CONFERENCING. 


is required to enable the PC 

to place and maintain calls. | 
After years of promise, | 

ISDN is finally becoming | 

widely available worldwide. 

It is now the standard for 

digital communications. 

Intel is fully supporting | 

ISDN technology, and Intel's | 

ProShare™ Personal | 

Conferencing Software (see I1 

visual) is one of the PC-based ii 

applications that utilize | 

ISDN's increased bandwidth 

capabilities. Ш / 


ETHERNET PULLS 
A FAST ONE. 

Most LANs currently 
deployed are based on the 
Ethernet standard, which / 
provides a maximum of IAE 
10 Mbps throughput rate. F i 
But today's businesses 
are putting greater 
demands on networks 
and 10 Mbps is quickly i 
becoming inadequate. І 

To remedy this Tì - 
problem, Intel worked T d i 
with over 40 industry 
partners to develop the | 
Fast Ethernet standard. 
It provides 100 Mbps of 
bandwidth while main- 
taining the original CSMA/ " cC 
CD protocol. This way, a o — 
companies сап easily move | “ 
to Fast Ethernet performance | 
while still utilizing their 
initial Ethernet investment. 


А MODEM'S 9,600+ BPS 
F ALLOWS DOCUMENT AND 


APPLICATION SHARING. 
a || ne 
1 | 


“jee Ат 128 KBPS, =m 
ISDN ENABLES VIDEO 
CONFERENCING. 


COMPUTER 
TELEPHONY 


| һ 
T UM a Жер ы 
are Fersor 


View Toolbox 


al Confe enci ng = CAPRÜSHAE 
Help —3 ———y THIS TECHNOLOGY ALLOWS THE 
= a PC TO CONTROL THE ADVANCED FEATURES 
OF DIGITAL TELEPHONES AND UNDERLYING 
PBX SYSTEMS. THE PC CAN AUTOMATICALLY | 
MAKE TELEPHONE CALLS, ACT AS A SMART | 
ANSWERING MACHINE, AND ROUTE 
A CALL BASED ON THE 
CALLER’S IDENTITY. 


PERSONAL 
CONFERENCING 
WITH VIDEO 
PC-BASED VIDEO CONFERENCING LETS TWO 
PEOPLE COMMUNICATE USING LIVE MOTION 


PERSONAL 
CONFERENCING 


WITH PROSHARE SOFTWARE, TWO PEOPLE 
CAN SIMULTANEOUSLY SHARE PC-BASED 


DOCUMENTS AND APPLICATIONS WITH ONLY 
A MODEM. WHEN SHARING A DOCUMENT, A 
COPY OF THE INFORMATION CAN BE MARKED 
UP AND CONTROLLED IN REAL TIME USING 
THE KEYBOARD AND MOUSE. OR IF THE 
ORIGINAL DOCUMENT NEEDS TO BE JOINTLY 
EDITED, APPLICATION SHARING CAN BE USED 
TO SIMULTANEOUSLY RUN THE SAME PRO- 
GRAM ON THE TWO PCs. 


VIDEO WHILE SHARING AN ELECTRONIC DOCU- 


MENT. WITH THE PROSHARE VIDEO SYSTEM, 
VIDEO 15 COMPRESSED AND DECOMPRESSED 
USING INDEO™ VIDEO TECHNOLOGY AND 


TRANSMITTED OVER AN ISDN BRI LINE TODAY | 


OR A LAN IN THE FUTURE. 


LANS PROVIDE MORE THAN ENOUGH BAND- 


WIDTH FOR MULTIPLE VIDEO CONFERENCES. 


BUT BECAUSE LANS ARE SHARED RESOURCES, 


THEIR BANDWIDTH NEEDS TO BE MANAGED 
TO ENSURE THAT VIDEO CONFERENCES CAN 
BE ESTABLISHED AND MAINTAINED WITHOUT 
ANY INTERRUPTIONS. 
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AS BANDWIDTH CAPACITIES INCREASE, SO 
DO THE PC’S CAPABILITIES. FOR EXAMPLE, 
MODEM TECHNOLOGY ONLY SUPPORTS THE 
TRANSFER OF TEXT AND LOW-RESOLUTION 
GRAPHICS. BUT ISDN TECHNOLOGY, WHICH 


PROVIDES A MINIMUM BANDWIDTH OF 128 
KBPS, ENABLES MORE DATA-INTENSIVE PC 
APPLICATIONS LIKE VIDEO CONFERENCING. 
A BIGGER PIPELINE, HOWEVER, IS NOT 
THE ONLY CRITERION. ETHERNET-BASED 


TECHNOLOGY 15 GENERALLY LIMITED TO 
LOCAL COMMUNICATIONS, WHEREAS 
MODEMS AND ISDN LINES HAVE THE CAPA- 
BILITY TO TRANSFER INFORMATION LOCALLY 
AS WELL AS OVER LONG DISTANCES. 


MORE PLANS FOR THE PC. 


In addition to advancing 
PC communications and 
creating the ProShare™ 
family of personal confer- 
encing products, Intel 

is working on other efforts 
to bring the PC and 
communication technolo- 
gies together. 

For instance, Intel is 
developing a high-speed 
cable adapter to connect 
home PCs to the cable 
network. By combining 


hardware and software, 
this adapter technology 
will enable the PC user to 
access a variety of on-line 
services and content 
through the existing cable 
infrastructure. 

And together with 12 
leading communications 
and computer companies, 
Intel is developing the 
Personal Conferencing 
Specification which will 
result in a wide range of 


interoperable conferencing 
products and services— 
from desktop to room sys- 
tems. This will help make 
video and data calls from a 


PC as easy as making calls 
from a telephone. 


For a complete package of information on 
“The Communicating PC,” dial our toll-free number and 


ask for literature package #237. 


If you would like to view this or other 
Technology Briefings on-line, see Intel’s Forums™ on 
CompuServe; America Online and the Internet. 


©1994 intel Corporation. 
*Other brands and names are property of their respective owners. | 
**To view tha Technology Bnefings on: CompuServe, GO | 
INTELFORUM; America Onlina, keyword INTEL: and the Internet, 
go to Intef's Corporate Presence Server (http//www .intel.com). 
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Blasts from the Past 


DENNIS BARKER 


A s we approach our twentieth year of publishing 
BYTE, we'll be looking back at highlights from 
two decades of covering the PC revolution. 


Years Ago 
in BYTE 


Big laptop issue: We looked at 
new portables—Compaq's 
LTE/286, Grid's GridPad, the 
T1000SE and T3100SX from 
Toshiba, and Zenith's Super- 
sport SX—and claimed they 
“point to the future of small 
computing." Looking back, 
their farsighted- 
ness was spotty. 
The Compaq and 
Grid machines 
probably pointed 
the farthest. The 
LTE had a 20- 
MB hard drive 
only three-quar- 
ters of an inch 
high, and Com- 
paq engineers had designed a 
very small circuit board (7.5 
by 2.5 inches). The GridPad, 


It Sounded So Fast Back Then 
Maximum clock rates was 
the big debate at the Micro- 
processor Forum. Our news 
story quoted one designer: 
*The electrical environment 
becomes a real problem at 
clock speeds higher than 
33 MHz." Microprocessor 
Report's Michael Slater 
and others predicted clock 
speeds would top out at 
about 50 MHz. But former 
IBMer Andrew Heller had 
the clearer crystal ball, pre- 
dicting speeds 
of 100 to 
150 MHz in 
the "next 
few years." 


housands of books 
could be on-line, available at 
the touch of a button.” 
—Senator Al Gore, on his 
proposal for a National 
Digital Library and advanced 
communications network 


precursor to the PDAs of the 
1990s, could read handwriting. 
Looking not so futuristic, the 
T1000SE used the *now-ubiq- 
uitous battery-backed RAM 
card," which we apparently 
thought would be the big thing 
in tomorrow's notebooks. Bat- 
tery life for these units aver- 
Calc. In 


aged 3 hours. 
the tenth : г) 


year of the spreadsheet, our in- 
terview with inventors Dan 
Bricklin and Bob 
Frankston serves 
as a reminder of 
how small big 
things could be: 
Their “visible cal- 
culator" ran on a 
24-KB machine. 
(In contrast, Lo- 
tus 1-2-3 would 
require a 256-K B 
machine; today's Windows 
version needs at least 4 MB.) 


Happy birth- 
day, Visi- 


Toward the other end of the 
issue, Intel engineer Neal Mar- 
gulis wrote about the new 860, 
Intel’s foray into RISC. Pro- 
moted as a supercomputer on 
a chip, the 860 was expected 
to hit 50 MHz (although the 
designers generally spoke of it 
as a 40-MHz chip). This mil- 
lion-transistor processor made 
big use of pipelining, could ex- 
ecule two instructions in the 
same clock cycle, and put a 
CPU, FPU, MMU (memory 
management unit), graphics 
unit, and separate instruction 
and data caches on the same 
silicon slab. Today, you can 
find it used in laser printers and 
other embedded applications. 


Years Ago 
in BYTE 


Communications was the theme 
that month, and one of the hot 
issues was the debate over the 
best high-level protocol for 
four-year-old Ethernet: TCP/IP 
or the Xerox Network System. 
(Ethernet grew out of Xerox’s 
scheme for connecting its of- 
fice machines.) Manufacturers 
were supporting one of these 
protocols, and their Ethernet 
boards were consequently in- 
compatible. 


Love and War at Chaos Manor 
Jerry Pournelle finally got 
his hands on one of the 
first HP LaserJets. Despite 
some flaws—problems with 
proportional spacing, a pa- 
per tray that held only 80 
sheets, a useless print-in- 
tensity control—Jerry wrote, 
"| think I'm going to be in 
love.” 


The Chaos Manor game 
of the month was Gulf 
Strike from Victory Games, 
a simulation of war in the 
Persian Gulf. What if Sad- 

dam Hussein had 
been reading? 


PC of the Month: The Tandy 
1000 Perceived highlights: 
“will give a lot of homes the 
advantages of a fully function- 
al 16-bit machine"; base price 
of $1358.95; *will run Flight 
Simulator and most other IBM 
PC and PCjr 
software"; 
*clever use of 
ИЙ gate arrays lo 
| handle mul- 
tiple graph- 
ics modes”; 


ТАТ: 


“DeskMate software”; 
compatible with IBM PC than 
Tandy 2000 (can read disks 
used with the IBM but not 
those with the 2000)." 


more 


Years Ago 
in BYTE 


Numerical analysis was the fo- 
cus. “If Leibniz were alive to- 
day, he would be employing a 
friendly desktop computer as 
a tool for examination of con- 
cepts ranging far beyond the 
calculus he helped shape." 


He'd also be reading this issue 
of BYTE to learn how to analyze 
polynomial functions with a TI- 
59 calculator, cop some code 
for performing trigonometric 
functions and printing curves 
on an HP plotter, and maybe 
even ordering one of the new 
Heathkits. 


In the News 

The number of BBSes had 
jumped in a year from three 
to an estimated 60. ;.. 
Computer Systems Design 
Group was offering a new 
*Unix-like" operating system 
for 8080 and Z80 systems. 
. . . Motorola and Zilog were 
developing MMUS for their 
68000 and Z8000 chips. 
... The FCC benevolently 
granted permission 

to amateur ra- 

dio operators 

with PCs to zap 

ASCII files 

around using 

the OSCAR 

satellite. . . . 

Shugart was 
cranking out a thousand 
floppy drives a day, while 
number 2 Micropolis was 
producing 200. 
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NEW WINDOWS NT WORKS 


A POWERFUL BREAKTHROUGH 


Now the productivity level of 
your business can reach new heights. 
Microsoft. Windows NT. Workstation, 
Windows NT Server and Microsoft's 
integrated suite of server applications 
bring you the power and connectivity 
to run your business better, smarter 
and faster. And that will make quite 
a splash with your customers. 

More than 1,000 business solutions, 
like financial trading, accounting and 
inventory control systems, are now avail- 
able for the Microsoft. Windows NT 
platform to give you the competitive 
edge. The kind of reliable, high- 
performance solutions you expect on 
high-end systems, at a price you de- 


mand for PC hardware and software. 


From file server to application server: 
The power to run your business. 


Whether you need to run basic file 
and print or sophisticated applica- 


tions on your network, Windows NT 


cap d Server can do the job. 


R/3 SYSTEM 


"Please specify Windows NT Workstation ar Windows NT Server cvaluation kit. *"Based on BAPCO-Sysmark94 results — 48 clients тота] timc. 


Windows NT Server works with 


any client, including Windows. for 
Workgroups, MS-DOS, or Windows NT 
Workstation operating systems. And 
with this release, our highest-rated 
product for customer satisfaction 

just got better. 

Dramatic performance 
improvements allow users to access 
the information they need up to twice 
as fast, to make better decisions and 
deliver exceptional service. Graphical 
tools make managing the network 
Windows NT architecture seamlessly 


integrates more than 1,000 business solu- 
tions, including the ones you use now. 


easier. And it provides complete con- 
nectivity with your existing networks, 
including NetWare», UNIX;, 
Macintoshs апа ІВМ, SNA systems, 
so your current network can take 
advantage of the new generation of 
server applications coming to market 


on Windows NT. Quickly and easily. 


Introducing the new Microsoft 
family of server applications. 


Now more than ever, efficient 
information sharing and management 
is crucial to serving customers and 
staying competitive. The new Microsoft 


family of server applications—for 


® 1994 Microsoft Corporation. All rights reserved. Offer expires January 15, 1995. In the 50 United States, call (800)434-3902, Dept. ММН. Customers in Canada, call (800)563-9048; outside che United States and 
Canada contact your local Microsoft subsidiary or call (206)936-8661. Microsoft, MS-DOS, and Win32 arc registered trademarks and Windows and Windows NT are trademarks of Microsoft Corporation. DEC is a 


TATIUN, 


database management, messaging, host 
access and system management—can 
seamlessly integrate corporate infor- 
mation with the desktop to radically 
improve business performance, 
whether you're 
an emerging 
company or al- 


ready one of the ^ 


Fortune 500. Server 3.5 runs your 
applications twice 
And the open as fast." 


Windows NT Server platform inte- 
grates solutions from other major 
vendors in the industry as well, giv- 


ing you maximum choice. 


New Windows NT 


SERVER AND MORE. 
IN BUSINESS COMPUTING. 


Windows NT Workstation: 
Incredible power and security. 


Whether you run high-end 
manufacturing, engineering, financial, 
software development or other 
sophisticated applications on your 
desktop, Windows NT Workstation 
is ideal. This 32-bit operating system 
gives you all the power for high-end 
businesss-critical applications you 
need plus all of the Windows.-based 
productivity applications you need— 
all on a single system. And all for the 
cost of a PC. 

The new 3.5 release of Windows 
NT Workstation has a substantially 
smaller memory requirement and runs 
applications up to three times faster— 
with full integration (via OLE objects) 
and crash protection for both 16- and 
32-bit applications. It continues to be 
the best choice for a secure desktop, 
ensuring all important files and pro- 
grams are protected from tampering 


and user error. 


Full power now and 
into the next century. 


Microsoft Windows NT and the 


Microsoft family of server applications 


are built to optimize your current 

investment while positioning you well 
for the future. The Win32- application 
programming x SOLECTRON 
interface and 


OLE object 


Ы 2 AND 


technology are ок = S 
Microsofts 


D. —. 
companies run their busi- 


Strategic System jess on Windows NT. 

І “Windows МТ is the 
technologies. ideal platform for Tillett 
Applications & Tokyo to implement 


our advanced real-time 

derivatives system." 

—Len Monteleone, 
VP of KT. 


that run today 
will continue to 
run in the future, protecting your 
investments while providing a flexible 
client-server architecture that lets you 
quickly adapt to a changing business 


environment. 
Catch the Windows NT Wave. 
Call (800) 434-3982, Dept. VNH, 


for a reseller or Solution Provider near 
you and your free evaluation kit’ 


Then watch your productivity soar. 


Microsoft 


registered trademark and Alpha AXP is a trademark of Digital Equipment Corporation. Intel is a registered trademark and Pentium is а trademark of Intel Corporation. Lotus Notes is a registered trademark of 
Lotus Development Corporation. Power PC is a trademark of international Business Machines Corporation. Macintosh is a trademark of Apple Computer, Inc. MIPS is a registered trademark of MIPS Computer 
Systems, Inc, NetWare is a registered trademark of Novell, Inc. SAP logn is a trademark of SAP America, inc. UNIX is a registered trademark of UNIX Systems Laboratories. 


The Quickest Way for 
the CD- -ROM Revolution 


Introducing the 4PleX Quad Speed CD-ROM Drive with a IMB Buffer. 


If you've been waiting for CD-ROM drive perfor- 
mance to really take off, get ready to hold on tight. 
The new Plextor 4PleX leaps past the capabilities 
of 2X and 3X drives, and puts you in the forefront of 
the multimedia revolution. The fastest (600KB/sec) 
data transfer rate yet seen will whiz multimedia 
video, graphics and animation across your screen, 
providing you with realism and excitement that 
slower CD-ROM drives can't match. 


Plextor drives are designed for maximum perfor- 
mance and minimum downtime. They are built at 
an ISO 9002-approved factory in Japan, boast an 
industry-leading 70,000 MTBF (1576 duty), and are 
covered by a two-year warranty. If you encounter 
any difficulty installing or operating a 4PleX drive, 
call our toll-free technical support line, where real 
people with real answers (CD-ROM is all they do!) 
will assist you. 


Why wait? Join the multimedia revolution with a 
revolutionary 4PleX CD-ROM drive. Call toll-free 

800-4PLEXTOR (800-475-3986) for more informa- 
tion and the name of a dealer near you. 


Ask for a free © 

copy of our PL 

— EXTOR 
“15 Questions 4255 Burton Drive 


4PleX quad speed drives are available in both 
internal (standard half-height size for easy mount- 
ing in your PC) and external configurations. Both 
models feature a massive 1MB buffer, the largest 
ever found on a CD-ROM drive. They connect 

to your system through а SCSI-2 interface, which 
offers tremendous performance advantages over 
the IDE- and ATAPI-interfaces used by many 


competing drives. 4PleX drives surpass MPC-2 Tb Ask Before Santa Clara, CA 95054 
specifications, and are XA and Kodak Photo CD Purchasing A Е 0890-1898 ог 


multisession compatible. CD-ROM Drive" Бах: 408-886-1010 


(1094, Plextor Corp. AH Rights Reserved. 4Р1еХ is a registered trademark of Plextor Corp. All other trademarks or registered trademarks specified are owned by thelr respective holders. 
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Not-So-Successful 
Reengineering 


DANIEL P, Perrozzo 
JOIN C. STEPPER 


THORNTON MAY 


ma ost BYTE readers will not get value from or enjoy Successful Reengi- 
neering by Daniel P. Petrozzo and John C. Stepper. The book, for all its 
faults, is grounded on a very accurate premise—most reengineering projects 
fail. The authors are correct in their belief that BYTE readers need a real-world 
guide to making such projects work. Unfortunately, this book is not that guide. 

Much like the reengineering projects these two aging guru-wannabes protest 
to be expert in, the book starts with lofty promises, wanders around in a sur- 
prisingly unstructured manner (a problem of poor editing), takes too long, delivers 
too little, and in the end disappoints. Three major points of disappointment appear 
consistently throughout the book: (1) There's no new empirical evidence, (2) 
It's grounded in managerial "old think,” and (3) It's dated technologically. 

Reengineering is arguably the hottest thing on the managerial agenda of the 
Business Week 600 these days. In 1991, fully 45 percent of the top 600 compa- 
nies in the U.S. had launched some type of reengineering initiative. By last Sep- 
tember, the participation rate had increased to 63 percent. With these types of num- 
bers, you would think the authors would be able to serve up a steamy plate of live 
case studies—what works and what doesn't. One would expect pearls of wisdom 
and telling anecdotes from Petrozzo's consulting experience. One yearns for 
live lessons from Stepper's days laboring in the trenches of Morgan Stanley. 
No such luck—not one personalized “I was there, I watched it happen, and this 
is what I learned" piece of information. 

One might forgive the lack of granular realism if, in its place, one found con- 
ceptual brilliance, an eloquent articulation of reengineering projects, and how they 
actually operate. No such luck here, either. The authors chose as their organizing 
framework the amazingly uncompelling I. discover; II. hunt and gather; IIl. in- 
novate and build; IV. reorganize, retrain, retool. 

What a yawn. Even the names are tiresome. In presenting their framework 
for Successful Reengineering, there is no empirical benchmarking data. We are 
never told how long each reengineering phase should take, how much it should 
cost, and what roles the various team members might play. The authors ad nau- 
seam acknowledge some imagined debt they owe to Michael Hammer and James 
Champy. They confront you incessantly with phrases like “similar to Hammer and 
Champy,” "not unlike Hammer and Champy,” and “as Hammer and Champy cor- 
rectly pointed out." If we wanted to read Hammer and Champy's book, Reengi- 
neering the Corporation, we would have. In short, there is nothing new here. 

The authors make no reference to collaborative work management software or 
groupware. One of the most exciting developments in reengineering is the busi- 
ness application of video-game technology to simulation or simulation modeling 
tools. The book reeks of technical talk, with cameo appearances from hot topics 
like intelligent agents and virtual reality. However, there is limited discussion re- 
garding the cause and effect between distributed computing and reengineering. 

What emerges is a well-intentioned though poorly executed view by outsiders 
into the E world of reengineering. It’ s lack- 
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Thornton May (1may(Qcip.com) is vice president, research and 
education, at Cambridge Technology Partners in Cambridge, 
Massachusetts. You can reach him on BIX clo "editors." 


Books & CD-ROMs 


HIT THE ROAD, JACK 


AAA TRIP PLANNER Compton's NewMedia, 2320 
Camino Vida Roble, Carisbad, CA 92009, (619) 929- 
2500, $59.95 


VIRTUAL LANDSCAPES Rocky Mountain Digital 
Peeks, P.O. Вох 1576, Nederland, CO 80466, (303) 
258-3779, $49 


he AAA Trip Planner answers the age- 

old question “How do you get from here 
to there?” with both authority and panache. 
The program calculates your best route and 
traces it on finely detailed, printable maps. 
You get accurate directions, drive time, and 
mileage for most destinations in the U.S. Sim- 
ply type in a starting point and your destina- 
tion; the program does the rest. 

In addition to planning your trip, the CD- 
ROM lists restaurants, attractions, and hotels 
(including average prices and credit-card ac- 
ceptance) along your route. The listings are 
fairly comprehensive. Searching for restau- 
rants near a small town in southern Vermont 
produced a list that included some of the bet- 
ter eateries in the area. The AAA Trip Planner 
is available in MPC format. 

Virtual Landscapes lets you navigate and 
explore the hiking paths in Rocky Mountain 
National Park without leaving your home. А 
terrain map shows you the trails, and you pick 
the one you want to hike through. Digitized 
pictures of the trail from every point of view 
give you the eerie feeling of being there. You 
“trudge” up a slope, following the trail of 
crisp, snow-clad landscape images. Then you 
look back the way you came to admire the 
view. Views appropriate for glancing left and 
right are all there. In certain instances, you 
can even look up and down. It’s really good, 
but just wait until these folks hook this stuff in 
with Apple's QuickTime virtual reality. 

Certain scenes have hot spots that you click 
on to find out about local flora or weather. А 
continuous musical accompaniment is pro- 
vided, and if easy listening is to your taste, 
it adds to the experience. 

Virtual Landscapes is an amazing piece of 
work, seamlessly letting you experience the 
trails of the Rocky Mountain National Park. 
It's a good way to get a feel for the place be- 
fore going there for a visit. 


—Rich Friedman and Tom Thompson 
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I v wIBU?-BOX is one of the smallest ASIC based Dongles. 1 
| v New Features like Limit Counter or Remote-Programming.]l 
Į ~ Available for LPT, COM, for (E)ISA slots and on PCMCIA. I 
¥ Available soon for Apple Macintosh? and Power PC. 

¥ Supports DOS, Windows (Win32s), Windows NT, OS/2®. i 
¥ Protection optionally without source code modification. 
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In USA and Canada please contact: 
Southwind international Inc. 

P. O. Box 308, Brookeville, MD 20833 
Phone: (301) 570-3497 

FAX:  449-721/93172-22 FAX: (301) 570-4773 


WIBU-SYSTEMS GmbH 
UIBU D-76137 Karlsruhe, Ge 
D-76137 Karlsruhe, Germany 


SYSTEMS Phone: +49-721/93172-0 


Your PC goes Mac !! 


Macintosh HD floppy disks 


MacDisk® 

reads, writes and formats Macintosh 

1,44 MB floppy disks. 

Under Windows, file exchanges between Word, 
Excel, PageMaker, XPress, and other sibling 
applications, without any hardware modification. 


Macintosh SyQuest cartridges 


MacSQ® 

Reads/writes 44/88 MB Macintosh 

SyQuest cartridges. 

Transfer of scan files, colour separations. 
Under Windows, supports ASPI-compatible 
adapters, and under DOS low-cost adapters and 
parallel port solutions (Puma, etc.). 


Even bigger Mac SCSI disks 


MacScuzzy®, 

a superset of MacSQ, also drives 128, 300 & 650 
MB magneto-optical cartridges, Bernoullis and 
even plain hard disks (up to 1 GB). 

The ultimate solution for file exchanges ! 


Logiciels & Services DUHEM 
21, rue La Bruyère - F-75009 PARIS (France) 
Tél. (+331) 49 70 04 55/Fax (+331) 49 70 04 56 
Free leaflet and demo disk. Offer good until supply lasts. 
MacDisk 125 $, MacSQ 200 $, MacScuzzy $ 


Dealers & Distributors Welcome 
Ask for our very special conditions 
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Books & CD-ROMs 


IMMORTALITY | 


4.4BSD-LITE O'Reilly 
& Associates, 
ISBN 1-56592-082-1, $150 


SD Unix is one of the best-known, most widely distrib- 
uted, and most-revised versions of public domain Unix. 
Produced in the 1970s by the Computer Systems Research Group 
of the University of California at Berkeley, it has been distributed 
to and modified by educational communities worldwide. Last 
year, UC-Berkeley stated it would no longer provide mainte- 
nance and upgrades for it following the last release, 4.4BSD. 

However, BSD Unix is too good a resource to throw away. It 
is a rich source of both reusable source code and overall system 
architecture that can be mined for years to come. O'Reilly & 
Associates has released a CD-ROM of 4.4BSD sources and the 
full five-volume set of accompanying documentation—System 
Manager’ s Manual, Programmer's Reference, User's Reference, 
Programmer's Supplementary Documents, and User’s Supple- 
mentary Documents. 

The usefulness of 4.4BSD is not limited to Unix aficionados. 
It contains a wealth of information for all professional program- 
mers—no matter what your programming platform. At the very 
least, it contains reams of reusable source code for implementing 
operating systems, networking, file sharing, and security (i.e., 
Kerberos), not to mention a large number of utility programs 
and languages (e.g., AWK, C, C++, Pascal, and Perl). 

Equally as important as the source code is the accompanying 
documentation. O'Reilly & Associates has taken the effort to 
provide these in printed form for easy reference. This is particu- 
larly important for the two Supplementary Documents volumes, 
which contain original documentation from many of the most 
important designers of Unix and its supplementary utilities. These 
volumes provide the designer's own view of the system archi- 
tecture. It is here that the system architecture that influenced a gen- 
eration of programmers comes to life. 


—Raymond GA Côté 


WHINING IS EASY 


THE UNIX HATERS HANDBOOK by Simson Garfinkel, Daniel Weise, 
& Steven Strassman IDG Books ISBN 1-56884-203-1, $16.95 


L^ knows it's easy to whine and complain about anything 
these days. ]t must also be easy to get silly junk published, 
too. АП you need to do is what these "authors" have: Pull to- 
gether a collection of messages from an Internet mail server ded- 
icated to complaints about Unix, thread other people's diatribes 
with a few comments and some cute but unrelated art, add a gim- 
mick (a customized motion-sickness bag), and put the sorry mess 
on the shelves of bookstores. The Anti-Foreword by Dennis 
Ritchie, who, along with Ken Thompson, created Unix at Bell 
Labs some 25 years ago, suggests that if you have a problem 
with Unix, there is no problem—build your own version, as the 
Free Software Foundation has done. Unfortunately the “Unix barf 
bag" is too small to contain the book that it comes with. Ш 

—Ben Smith 
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Network utilities—vital, but set aside 100K 


DOS 6 utilities—handy, but about 120K Multimedia—fun, but can you spare 50-80K? Internet utilities—where will you get 120K? 


If you don't have QEMM 75, 
what else have you sacrificed? 


Sooner or later, as you push the limits of your PCS capabilities, you will 
run into a wall. Memory limits. Drivers that won't load. Crashes. "Out 
„ of Memory" messages. And you'll run into this wall 
Т № whether you have one megabyte in your PC or 16. 
| naa тй | Thats why millions of people from PC gurus to 
Va J novice users run QEMM*. It fixes memory problems 
"aus" and keeps your PC performing at its best. 


Introducing QEMM 7.5 It Makes Room for All the Good Stuff 


Our newest QEMM takes into account the greater demands you're 
putting on ‘conventional’ memory today: device drivers, sound cards, 
disk compression, caches, network utilities CD ROM drivers, etc. Not 
to mention all the stuff you want for tomorrow, like the drivers you'll 
need for Internet utilities. It finds room for all those things so you don't 
have to sacrifice capabilities you want— 
now or in the future, 

МетМакег the memory utility 
that comes with DOS 6 does an OK 
job of delivering additional memory, 
but it just hasn't kept up with demand- 
ing users. 

Say you wanted to run a mouse, 
sound card, SmartDrive, your DOS 6 
and Novell utilities and your Microsoft Bookshelf 94 CD ROM. You 
couldn't with MemMaker. Not unless you were willing to manually 


Hot new features 
Il 100% Windows installable 
li Faster 32-bit memory model 
il PCMCIA support 


li Stealth Stacker saves 8-32K 

Wi QuickDoot saves time 

lil Optimize/ Restore lets you 
revert to recent settings 
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Quarterdeck, 150 Pico Boulevard, Santa Monica, CA 90405 (800) 571-4860 


‘tune’ it. And then you might end up with 490K or so to use. But 
QEMM 75 routinely returns 634K of conventional memory. And when 
you consider as little as one ‘K’ of memory makes the difference 
between a program loading or not, you can see where an additional 
140К or so could be vital. 

À side benefit of running QEMM is that with memory 'elbow 
room’ you get more reliability—fewer crashes and hangs. And some 
programs (especially games) run faster and smoother. 

When you run DOS programs in Windows, QEMM 75 will pro- 
vide benefits for those programs, too. , 

Many productivity programs wont 
even run without it unless you sacri- 
fice drivers and other goodies. 

QEMM 75 comes with a new ver- 
sion of our award-winning memory 
utility Manifest, which reports details 
you can't find out any other way—like analyzer now runs іп Windows. 
how Windows and the programs run- And it's still free with QEMM. 
ning under it are using memory or what software is using your IRQs. 


There are dozens of new features and improvements to our new 
QEMM, making it even faster and safer. Find out for yourself. Visit 
your favorite software dealer or call (800) 571-4860 for a free brochure. 

Stop making sacrifices. Get QEMM 75—the safest, most powerful 
memory manager for Windows, DOS and games. 


Our new Manifest memory 


® 

ы О j 

P ©1994 Quarterdeck Office Systema, Inc. All nghts resererd. 
Trademarks ace property of thew respective owners 


Fax (310) 314-4219 


Quarterdeck International Ltd, ВІ.М. House, Crofton Terrace, Dun Laoghaire Co. Dublin, Ireland Tel. (353) (1) 284-1444 Fax: (353) (1) 284-4380 
Registered U.S. users of earlier versions of QEMM may purchase upgrades from dealers or direct from Quarterdeck for $29.95 plus $5 shipping & handling. Call (800) 354-4757. 
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Sound Blaster Pro 
Value Edition 
SRP, $105.95 


The smart decision. 

Games are not the only software designed for 
Sound Blaster cards. Imagine a math program 
with a vast array of sound effects. Or picture 
15th century England where you venture into 
a whole world that looks, feels and sounds 
authentic. It's mesmerizing. It’s hypnotic. 
Especially if you have the Sound Blaster Pro 
Value Edition, the 8-bit sound card with stereo 
sound. It’s compatible with Creative Labs CD- 
ROM drives, and comes with innovative sound 
utilities and recording software. 


Sound Blaster 
Value Edition 
т=ш==. SRP, $69.95 


The sound decision. 

With hundreds of today's hottest titles written for Sound 
Blaster" cards, there are so many tough decisions. Like which 
game to buy? Will it be the thunderous explosions in Rebel 
Assault, or the eerie howling of 7th Guest? Either way, you'll 
hear new sounds that were in your programs all along. The 
Sound Blaster Value Edition card is the most economical way to 
introduce yourself to the fun and games of sound. It's an 8-bit 
sound board that adds impact to thousands of applications and 
comes with several Windows-based sound utilities. 


Tough с 
Choose one € 
это! 
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„Шс ад Sound Blaster 16 
Value Edition 
SRP, $139.95 


The 16-bit decision. 

Stepping up to 16-bit sound means exploring a world of realistic sound. The Sound 
Blaster 16 Value Edition is the best-selling sound card ever. It's the affordable way to 
add true 16-bit CD-quality audio to business, multimedia and home applications 
that meet MPC2 standards. It includes a built-in CD-ROM interface for Creative 
Labs CD-ROM drives and a free library of utilities. And after experiencing a 16-bit 
game on Sound Blaster, you'll bolt to a nearby window, stick your reverberating head 
outside, and start screaming like a banshee, "I WANT 16-BIT SOUND" 


Of course, all Sound Blaster cards are easy to install and give you 10096 compatibility with all software written for the Sound Blast 


© 1994 Creative Technology Ltd. The Sound Blaster znd Creative Logos are registered trademarks. Sound Blaster, Sound Blaster 16 MultiCD, Sound Blaster 16 SCSI-2, Sound Blastcr AWEN, Wave Blaster, WavEffects, Creative VoiceAssist, and the Sound filaster Се 


Sound Blaster 
16 MuitiCD 
BLASTER BEBE $199.95 


With Advanced 
Signal Processor 
SRP, $249.95 
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The freedom decision. 

How do you single out a great sound card without cramping 
your freedom of choice? Get a Sound Blaster 16 MultiCD" and 
you can connect a CD-ROM drive from manufacturers such as 
Sony, Mitsumi, and of course, Creative Labs. This 16-bit card is 
upgradeable to Wave Blaster" II or Advanced Signal Processor, 
the advanced technologies for MIDI music and more 
demanding sound-enhanced programs. 


Sound Blaster 
16 SCSI-2 
SRP, $249.95 


With Advanced 
=] Signal Processor 
| SRP, $299.95 
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The power decision. 

Sound Blaster 16 SCSI-2" gives you the best of 

| everything and compromises nothing. It's 16-bit 
| CD-quality stereo sound with an optional 
Advanced Signal Processor and a collection of 
sound utilities. You can connect your sound card 
and up to six SCSI devices to a single port. Hook 
up your CD-ROM drive, hard drives, tape drive, 
and Syquest. This high-performance card is a 
must for the hardcore sound aficionado. 


22 IF, I Î Sound Blaster AWE32 
| Value Edition 
SRP, $329.95 


With Advanced 
a Signal Processor 
E LT —- | SRP, $399.95 
The next wave decision. 
The next generation of games will come at you with sound so real, you'll have to 

hang on to your headphones. Only Sound Blaster AWE32" can deliver the ultimate 

CD-quality sound experience! Real instrument samples and real sound effects. It's a 

16-bit card with Advanced WavEffects;" which replaces synthesized sounds with real 

sound samples, and an optional Advanced Signal Processor. And other cool stuff. 

Like QSound, a state-of-the-art technology that surrounds your ears with a 180° 

soundscape of intense virtual audio. Get a Sound Blaster AWE32 and get it all. 

CREATIVE 


DREATIVE LABA, INC. 


MULTIMEDIA IS CREATIVE" 


idio platform. Make your decision and visit your nearest Creative Labs dealer. Or call 1-800-998-5227 Ext. 111 


ity Logo are trádemarks of Creative Technology Lid. All other uademarks are the property af their respective holders. US. inquiries: Creative Labs 1-800-998-5227. International inquiries: Creative Technology Lid, Singapore. TEL: 65-773-0233 FAX: 65-773-0353. 
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In the 1970s, VisiCalc was the killer application that made the Apple ll a hit. In the 1980s, 


desktop publishing did the same for the Macintosh. In the 1990s, Apple is hoping once again 


that breakthrough technology will help it leapfrog the competition. 


TOM R. HALFHILL 


pple is gambling its future on three new technol- 
A that could transform the computer industry 

and redeem Apple's destiny. But if those technol- 
ogies should fail, or unfold too slowly, Apple probably won't 
finish the century as a leading computer company. 

If that judgment sounds too harsh, consider recent events. 
Apple has slashed prices to stay competitive with compan- 
ies selling commodity PC clones, at the expense of watch- 
ing its once-luxurious profit margins tumble by half. Thou- 
sands of employees have been laid off, including high-profile 
CEO John Sculley, who was replaced with a more down- 
to-earth manager, Michael Spindler. New operating systems 
from Microsoft are catching up with, and even surpassing, 
the Mac OS in key areas of technology, while PCs are final- 
ly acquiring some long-standing hardware advantages of the 
Macintosh, such as plug and play. Most of all, in a risky effort 
to increase its stagnant worldwide market share— 10 percent, 
according to market-research firm Dataquest (San Jose, CA)— 
Apple is turning to a drastic strategy: licensing other vendors 
to clone the Mac. 

Of course, dire predic- 
tions are nothing new for 
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Apple, and few companies have such a remarkable record of 
confounding the experts as Apple does. In the past, some new 
technology has always come along to save the day. That’s 
because Apple is a technology-driven company that relies 
On innovation to differentiate its products from those of the 
bargain-basement clone makers. Unique technology is what 
allowed Apple to charge high prices in the Sculley era, when 
profit margins took precedence over market share. 

Although Apple is now pursuing a market-share strategy 
and has altered the price/performance equation in its favor, 
make no mistake: Apple still considers itself to be a technol- 
ogy company. It has no more intention of competing on price 
alone in the 1990s than it did in the 1980s. Once again, Apple 
is gambling on technology—actually, three new technolo- 
gies—to rescue its fortunes. 

By far the company’s biggest bet is on RISC. Apple believes 
that the horsepower of RISC processors will be required to run 
the system software and applications of the future, and that 
anyone who invests in CISC hardware and software is on a 

dead-end road. RISC chips, such as the PowerPC, says Ap- 
ple, will keep getting faster and less expensive, while 

CISC chips, such as the x86, will run out of gas. Oper- 
tk ating systems closely tied to the x86, such as Win- 
dows 95, are equally doomed in this view. Even- 
tually, says Apple, PC users wil] realize they 

must move to RISC, just as they eventually 
« accepted the GUI and numerous other 
technologies pioneered by the Mac. 
Apple's second bet is on the 11- 
year-old Mac OS. Although the 
operating system is falling be- 
, hind the competition in some 
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important categories—most notably, preemptive multitasking 
and memory protection—it still offers features that are just 
starting to appear in Windows, such as 32-bit addressing and 
color matching. Its collaboration software, digital signatures, 
speech recognition, and telephony functions have been ship- 
ping for a year or more. Plug and play has been standard since 
1987, and Apple is applying this experience to new device in- 
terfaces, such as PCI (Peripheral Component Interconnect) 
and PCMCIA. 

Apple's third bet is that large, monolithic software will 
give way to small, efficient componentware. This is another 
obvious shot at Microsoft, which happens to be the market 
leader in large, monolithic software. Apple is counting on 
new technologies such as OpenDoc and the Taligent operat- 
ing system to catch on. 

The idea behind componentware is that users can build 
their own customized solutions by linking together software 
parts optimized for specific tasks. Microsoft's OLE is a sim- 
ilar technology, but Microsoft is trying to protect its large 
applications (e.g., Excel and Word) by promoting them as 
components. Apple is betting that componentware will not 
only change the way people use computers but will also 
change the software industry by lowering the barriers that 
now discourage small, innovative developers. 

In addition to these three technologies, Apple is making a 
wild-card wager on mobile computing. Laptops, such as the 
PowerBooks, are definitely part of this strategy, but Apple 
is preparing for the day when PDAs (personal digital as- 
sistants) are as ubiquitous as calculators. Despite the al- 
most unprecedented storm of negative publicity that 
drowned the introduction of the Newton Message- 
Pad, Apple has not retreated from this technol- 
ogy. On the contrary, Apple is quietly laying 
a foundation that could give the Newton a 
crucial advantage when the hardware catch- 
es up with the vision. (See the text box "The 
Newton and the Hare" on page 52.) 

Several other technologies and products 
are important to Apple—indeed, the com- 
pany constantly wrestles with overdiver- 
sification—but the PowerPC, the Mac OS, 
and componentware appear to make up 
the fulcrum on which Apple's future is 
balanced. Apple might survive a wrong 
bet in one or two of these areas, but 
if all of them tilt the wrong way, the 
company will find itself in serious 
trouble. Although outright collapse 
is unlikely, Apple could succumb 
to a fate almost worse than death: 
irrelevance. That's what happened 
to Commodore 
after its disas- 
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The RISC Debate 


Apple believes that 
users who buy x86- 
based PCs are stam- 


peding headlong into a brick wall: CISC processors, such as 
the Pentium and its successors, won't deliver the raw perfor- 
mance demanded by tomorrow's advanced operating systems 
and applications. Eventually, PC users will realize their folly 
and turn to RISC, rendering most of their hardware and soft- 
ware obsolete. Why not switch now rather than later? 

"Apple has already made the transition," says Ian Diery, 
executive vice president and general manager of Apple's Per- 
sonal Computer Division. We're already a known quantity. 
That's going to help us gain market share. I' m not suggesting 
that Intel and Windows are going to disappear, but I do think 
Apple will prosper because we are making the RISC transition 
sooner." 

It's a compelling argument—one that's widely supported by 
other companies with a vested interest in RISC: DEC, IBM, 
Motorola, SGI/Mips, and Sun Microsystems. And they certain- 
ly have a lot of cards in their favor. All the latest and fastest 
microprocessors are pure RISC designs: DEC's Alpha 21164, 
IBM/Motorola’s PowerPC 604 and 620, Mips's T5, and Sun's 
UltraSparc. The newest architectural innovations usually ap- 
pear first on RISC, and RISC chips 
generally have smaller dies and 
fewer transistors than 
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The Newton and the Hare 


saw what happened to the Newton. That's 
giving Apple an opportunity to retrench and 
build a solid foundation of software de- 
velopers, applications, licensees, vertical- 
market users, and experience. 

The Newton's greatest strength is its 
operating system, perhaps the most ad- 
vanced on any personal computing device. 
It’s CPU-independent, and programs that 
are run on it don't have to be recompiled 
for different processor architectures. It's 
oriented around the task, not the applica- 
tion, so users can switch seamlessly among 
programs. Its persistent object database 
eliminates the hassles of file management 
and incompatible file formats. And its user 
interface is deceptively powerful, while 
shielding users from confusing hardware 
details. In fact, the Newton gives us a peek 
at the kind of operating systems we'll see 
on future desktops. 

Without much fanfare, Apple is leverag- 


Negative reviews are bad enough, but 
when your company's new product is ridi- 
culed for a whole week in Doonesbury, you 
know you've got a public-relations disaster. 

Most products wouldn't survive such a 
withering blast. But Apple keeps plugging 

| away with the Newton MessagePad, keep- 
ing a low profile while building for a hope- 
fully brighter future. 

"People ask me what it's like to work 
on the Newton," says Steve Capps, an Ap- 
ple Fellow (senior scientist). “1 tell them 
I'm thick-skinned, but not thick-headed. 
We've got to stick with the Newton but be 
wise about it." 

Although the Newton MessagePad has 

| not lived up to its early promises, it has 
quietly moved to the forefront of the em- 
bryonic market for PDAs (personal digital 
assistants). Rivals such as the Eo (owned 
by AT&T) have dropped out, and other com- 
petitors postponed their plans when they 


ing vertical markets to subsidize the de- 
velopment of true consumer PDAs. Newton 
MessagePads are being used by soybean 
farmers to manage crops, by telephone 
technicians to communicate with central of- 
fices, by medical workers to record patient 
data, and by real estate salespeople to 
retrieve listings. 

PDAs will inevitably succeed and be- 
come as widespread as calculators and 
Walkmans are now; the only question is 
whether Apple's commitment (or, indeed, 
Apple) will last that long. Capps thinks 
it will. “[Apple CEO Michael] Spindler re- 
ally gets it,” says Capps. “He understands 
that you have to think long-term about 
the Newton. You have to be very Japan- 
ese about this, thinking long-term while 
the product matures.” 


comparable CISC processors, so they cost 
less to make. 

Furthermore, say RISC proponents, the 
price/performance gap between CISC and 
RISC is widening. They claim that CISC 
in general, and the 16-year-old x86 archi- 
tecture in particular, is on a flattening curve 
that will not keep pace with RISC. Apple 
says its first Power Macs with PowerPC 
604 and 620 chips—which are planned for 
1995 and 1996—will blow away the In- 
tel-based boxes and make this fork in the 
road crystal-clear to even the most loyal 
PC devotee. 

The truth is not quite so clear-cut, how- 
ever. For one thing, the manufacturing 
costs of microprocessors are determined 
by volume as well as die size, and nobody 
approaches Intel’s volumes. Dataquest says 
Intel holds 74 percent of the worldwide 
microprocessor market, followed by Mo- 
torola, which has 8 percent. Part of the 
reason why Pentiums cost 


more than RISC chips may be that Intel 
is simply amortizing its expensive chip 
factories more quickly. At $1 billion per 
factory, that's no small factor. 

What's even more important is the fact 
that the architectural differences between 
CISC and RISC are becoming rather fuz- 
zy. The newest x86-compatible chip is the 
K5 from Advanced Micro Devices (Sun- 
nyvale, CA). It's virtually a pure RISC de- 
sign: quad-issue superscalar pipelines, five 
parallel functional units, dynamic branch 
prediction, speculative execution, out-of- 
order execution, an expanded register file, 
and large primary caches. To feed this 
core, the K5 has an ingenious decoder that 
reduces complex x86 instructions to RISC- 
like operations that issue in parallel (see 
"AMD vs. Superman," November BYTE). 
The latest x86 chips from Cyrix (Richard- 
son, TX) and NexGen (Milpitas, CÀ) are 
similar CISC/RISC hybrids. 

CPU design 


Apple's E—— 


Technology 


Milestones T — 
April 1, 1976: 


April 1977: 


October 1979: 


January 1983: 


is so wide open that there is no architec- 
tural technique used in RISC processors 
that doesn't find its way into CISC chips. 
The only real difference goes back to the 
original definitions of CISC and RISC, 
which stated the relative complexity of 
the instruction sets. CISC chips still must 
devote more cycles and transistors to de- 
coding complex, variable-length instruc- 
tions. But even that distinction is mini- 
mized by modern compilers, which generate 
most of their code using a subset of faster, 
simpler instructions. 

If CISC isn't dying, RISC fans counter, 
then why did Intel recently form a part- 
nership with Hewlett-Packard to develop 
a new microprocessor based on HP's Pre- 
cision Architecture RISC technology? 
Again, this question dodges the basic issue, 
which isn't really RISC versus CISC at 
all. For one thing, the jointly ;—— — — 
developed Intel/HP chip may س‎ 

not fall neatly into | 


January 1984: 


Apple Computer VisiCalc, the first 


founded. 


Macintosh debuts. First personal computer 
personal computer spreadsheet program, Macintosh, first personal with dynamic memory allocation, API 
with color graphics. released for the Apple Il. computer with a GUI. programming support (the Toolbox), a 
Dr — graphics АР! (QuickDraw), a global 
TH clipboard, undo, and 3/-inch floppy disks. 


Apple Il, first Lisa, forerunner of the 


— s2 
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Nothing can eat away profits like a herd of pigs. Over 11,000 developers protect their software with Sentinel. For 
That's why farmers in 47 countries manage swine production DOS, Windows, NT, OS/2, Macintosh, UNIX, or any platform – 
with PigCHAMP? software. And that's why PigCHAMP protects . Sentinel is the worldwide standard in software protection. 

their products with Sentinel®, from Rainbow Technologies. , 


* р үтен Sentinel is quick and easy. And only Sentinel deliv- 
As a developer, you know the importance of profit margins. gf | ers the most advanced technology and highest quality every 
If you sell software, you're probably losing revenue to pira- 8S 9 time, all backed by the industry's largest technical staff. 
Cy. Protect with Sentinel and get all the revenue you deserve. 


2 j ' Ў <o fatten up your software sales. Protect with confidence, 
“Шера! duplication can drive the cost of software ¥ protect with Sentinel. Call for a Developer's Kit today. 
sky high. Sentinel lets us sell our products inexpen- 1-800-852-8569 


sively throughout the world, while serving our cus- 


ES 7 
tomers better," explains PigCHAMP's Steve Abrams. zen eL | fie 


Secunng the future of software 


RAIN Rainbow Worldwide HQ; Irvine, СА. Phone 714-454-2100 * Fax 714-454-8557 « Rainbow North Carolina: Phone £00-843-04 13 • International offices in U.K., France and Germany * Distributors located worldwide. 
TEEN SLO EI 1 01994 Rambow Technolopes, Inc Sentinel in a trademark of Rasbow Technologies, Inc FigCHaM? is а trademark of PigQiater, All other product names are trademarks of chew respective ommers Thanks t Aan and Joe of Cori Reach in Los Вайса, Са. 
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TRANSMIT VOI 


тй w trademark of AT&T. 


phone line to M ‚ - 
transmit voice and data at the same time used to be about 

as easy as patting your head while rubbing your tummy. 

It just wasn't meant to be. 

Not any more. — 
With the new AT&T VoiceSpan" technology, you can 
actually run voice and data simultaneously over a single, 
analog phone line. You don't need costly 
ISDN lines. You don't toggle back and forth 
between voice and data. And you don't sacrifice voice 
quality. In fact, it's the only simultaneous voice-and-data 
technology that works well with network services for 

multipoint, multiparty communications. 

So, you can phone and fax at the same time. Or view 
your data while voicing your opinion. Or play games while 
pestering your opponent. 

And since this is, after all, an invention for inventors, 
you can use it in ways no one's even tried before. si 
Audio-graphics. Collaborative computing. Distance | 
telelearning. Remote presentations. Info retrieval 
services. Telemedicine. Voice-enhanced on-line transactions. 
Interplanetary travel. 

Already, companies like Canon, Matsushita, and | 
Hewlett-Packard (not to mention AT&T) are using AT&T _ 
VoiceSpan technology to put their data where their mouth is. 
And if they can do it, you can, too. So call 800 482-3333, 
extension 622 and ask for the rest of the story. You'll have 
your phone line doing the two-step in no time, ——— 


Access the Globe. | 
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either category; rumors indicate 
that it will use VLIW (very long 
instruction word) technology. 
More to the point, the chip will 
be backward compatible with the 
x86, underlining that this is really 
a battle between instruction sets, 
not architectural styles. 

Right now, Intel is winning 
the instruction-set battle. Apple 
has done a commendable job of 
building a solid base of native 
PowerPC software—more than 
200 applications, including most 
of the mainstream programs that 
Mac users really need. But so 
far, there aren't any truly unique 
programs that aren't also avail- 
able for the x86. There's no killer 
application like Aldus Page- 
Maker, which can't run in a char- 
acter-oriented environment such 
as DOS. Although Apple has 
established itself as the leading 
vendor of RISC-based personal 
computers, the x86 instruction 
set continues to attract more us- 
ers and software, not less. 

This is especially true in the 
business world, where the Mac 
has only about 6 percent of the 
market, compared to 14 percent 
in homes and 28 percent in 
schools worldwide, according 
to Dataquest (see the text box 
"Macs in the Enterprise" on page 
64). Even Apple bows to this re- 
ality by promoting x86 compat- 


Houdini Reappears 


Apple was so pleased by the test marketing of its first DOS- 
compatible board—nicknamed Houdini and briefly bundled 
last spring with the Quadra/Centris 610—that a new line of 
486 plug-in boards will be announced at Fail Comdex. The 
first one is designed for use with the Power Mac 6100, but 
Apple says more versions will follow. 

"We want to make sure that anyone who is considering a 
Mac won't have to pass us by just because there's one ap- 
plication that isn't available for the Mac OS," says Dave Daetz, 
cross-platform productine manager for Apple's Personal Com- 
puter Division. 

The new Houdini incorporates several improvements sug- 
gested by users, especially corporate buyers. First, it has a 
66-MHz Intel 486DX2 processor instead of the 25-MHz 486SX 
іп the original version, and it plugs Into the 6100's PDS (Pro- 
cessor Direct Slot) instead of a NuBus siot. Both changes 
will significantly boost performance. Second, the new Houdini 
supports NetWare or TCP/IP networking via the Mac's built-in 
Ethemet port. Third, it includes a 16-bit stereo SoundBlaster- 
compatible chip set. And fourth, it accepts up to 32 MB of 
local RAM on 72-pin SIMMs. Like the previous board, it can also 
share the Mac’s RAM, but this reduces performance by about 
25 percent. 

At Comdex, Apple will show a “technology demonstration” of 
a 68040-based Quadra 630 with a Houdini board, but that 
product isn't official. Apple says it may enlist third-party vendors 
to make DOS-compatible boards for some Macs. 

Apple estimates that a Power Mac 6100 bundled with the 
new Houdini board plus 16 MB of RAM, a 350-MB hard drive, 
a color monitor, and a keyboard will sell for about $2899, 
which works out to a cost of roughly $500 for the Houdini. 
The board will also be available separately for about $700. 


601 chip costs about half as 
much as a comparable Pentium 
chip, but a 601-based Power 
Mac does not cost half as much 
as a Pentium-based PC. The Mac 
is slightly less expensive and 
slightly faster, but currently the 
differences are not dramatic 
enough to lure significant herds 
of buyers away from the x86. 


Widening the Gap 

Part of the reason why the Pow- 
erPC's edge over the Pentium 
does not translate into desktop 
performance is that Apple's tran- 
sition to RISC was tied to back- 
ward compatibility, not maxi- 
mum performance. The primary 
goal of Apple was to preserve its 
users’ investment in existing soft- 
ware and hardware. 

Moving to a new micropro- 
cessor architecture is so fraught 
with danger that only one per- 
sonal computer company has 
ever successfully made such a 
transition: Apple. In the 1980s, 
Apple successfully switched 
from the 6502-based Apple II 
series to the 680x0-based Mac. 
Competitors who attempted thc 
same metamorphosis (e.g., Com- 
modore and Atari) failed to re- 
peat their past glories. Tandy ap- 
peared to survive its move from 
the Z80 to the x86, but the com- 
pany later sold off its computer 


ibility on the Macintosh, either with emu- 
lators, such as SoftWindows, or plug-in 
x86 boards. 

Apple's experiment last spring with the 
486 Houdini board for the Quadra 610 was 
so successful that a new line of 486 boards 
for the Power Macs was to be announced 
in November (see the text box “Houdini 
Reappears" above). Apple is also rumored 
to be looking at IBM's PowerPC 615, a 
RISC chip that will execute x86 instruc- 
tions—virtually the same concept as that 
used for the Intel/HP hybrid processor. 

—3 Apple embraced RISC 


lanuary 1986: 


Macintosh Plus is the first personal 
computer with built-in SCSI. 


lanuary 1985: 


The Mac becomes the first personal 
computer with built-in networking سي‎ 
(LocalTalk). Also, the LaserWriter 


lus 
E eer 


laser printer helps establish the Mac as the 
standard for desktop publishing. 
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March 1987: 


Macintosh Ill introduces 
NuBus and easy plug- 
and-play expansion. 


not because CISC is inherently inferior, 
but because Motorola’s CISC chips were 
falling behind Intel’s and there was no vi- 
able alternative. If Motorola had shipped 
the 68040 and the 68060 a year before 
Intel released the 486 and the Pentium, 
Apple might still be in the CISC camp. 
Finally, while it’s true that the latest 
CISC chips are not as fast as their RISC 
counterparts and also tend to cost more, 
the price/performance delta does not di- 
rectly translate into street prices for com- 
| 7 —— plete systems. For in- 
| — stance, the PowerPC 


March 1988: 
Plug-and-play SCSI 
CD-ROM. 


August 1987: 

HyperCard introduces visual 
programming; MultiFinder brings 
multitasking to the Mac. 


manufacturing to AST Research. 

Operating-system transitions are haz- 
ardous, too. When IBM and Microsoft first 
tried to move PC users from DOS to OS/2, 
very little software was available, and DOS 
programs couldn't be multitasked. After 
the companies' divorce, OS/2's slow take- 
off opened up a window of opportunity 
for Microsoft. 

Recognizing this danger, Apple made 
several compromises while designing the 
Power Macs. The biggest compromise was 
not porting the entire Mac OS to PowerPC- 
native code. Of course, time-to-market 


April 1989: 


32-bit QuickDraw allows Macs to display 


photo-quality, true-color images. 


| 
September 1988: 
SuperDrive can 
read/write Mac, DOS, 
05/2, and ProDOS 
floppies. 


Ethernet cards. 


lanuary 1891: 
The first plug-and-play 


Oddly enough, the 


most productive 
application development 


tool for Windows isnt 
trom Microsoft: 


Introducing 
VisualAge" far 
Windows" and 


TM 

Now you have the power to develop 
industrial-strength client/server appli- 
cations for the Windows environment 
in the blink of an eye. 

VisualAge and ІВМ Smalltalk 
Version 2.0 extend IBM's powerful 
new vision of programming. They 
provide multiple platform support 
including Windows and OS/2,* con- 


nectivity to business-critical data and 


IBM Smalitalk. 


applications, scalability to create 
applications from the desktop to the 
enterprise, a fully object-oriented 
development environment, and a 
robust team version for greater pro- 
gramming productivity. 

Break the code barrier 

with VisualAge. 

With the simplicity of visual con- 
struction, you can create complex 
applications with amazing speed. 
What's more, you get the added flexibil- 
ity of a completely integrated Smalltalk 


object-oriented base. 


The language of objects" 


IBM Smalltalk, included with 
VisualAge, is now available separately. 
Smalltalk programmers now have the 
standards-compliant, integrated devel- 
opment environment they need to easily 
develop fully portable applications. 

To order or for more information, 
call 1 800 IBM-CALL, Dept. SA005. 
In Canada, call 1 800 565-SW4U, ext. 


279, or contact your favorite reseller. 


SOFTWARE FOR 
OBJECT- ORIENTED TECHNOLOGY 


Hun [| 
e 


Outside North America, call: (Austria) 0222.21145.2500, (Belgium) 02.2253333, (Denmark) 80304545, (Finland) 90.459.4176, (France) 05.030303, (Germany) 0130.4567.111, (Italy) 1670.17001, 
(Netherlands) 030.384040, (Norway) 66.999300, (5. Africa) 27.11.2249.111, (Spain) 900.100400, (Sweden) 087934004, (Switzerland) 01.4366233, (UK) 081.5757700, or contact your local IBM 
office. [BM and OS/2 are registered trademarks and VisualAge and “The language of objects” are trademarks of International Business Machines Corporation. Microsoft is a registered trademark and 
Windows is a trademark of Microsoft Corporation. ©1994 IBM Corp. 
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considerations also played a 
major role in this decision, but 
the result is that most of the 
Mac OS is still 680x0 code. 
The operating system relies on 
the 68LC040 emulator—the 
same one used by 680x0 ap- 
plications software—to run the 
nonnative portions of itself. In 
fact, only about 15 percent of | В 
the Mac Toolbox—the low- 
level functions called by the 
Mac OS—nuns natively. 


Welcome to Sante Caria School Computer Services. 


Remember to tog out when done. 


Select a setup: 


RA Library - Public Access 
ÊR Mathematic studies - Ms. Tha... 


Select your name: 


Hoover, Bob 
Macy, Cyndy 
B Martin, Helene 
i Morris, Nancy 
i Stern, Mike 


where" strategy erects a safety 
net for software developers, 
| too. By writing for the Win32 
API and avoiding x86 depen- 
dencies, developers can ship to 
the huge x86 market now and 
easily recompile for a variety 
of RISC chips if CISC goes 
sour later. Options for Mac de- 
velopers are more limited be- 
cause the Mac OS runs only on 
the Mac. 


Skeptics (including this writ- Д Thomas, Susan — Operating-System Wars 
er) questioned the wisdom of Behind Apple's argument for 
this scheme, but Apple mirac- S Mile ici! Sencha RISC is the promise that extra 
ulously pulled it off. Indeed, horsepower will raise system 


the difficult shift to a new CPU 
architecture has broken less 
software than earlier, relative- 
ly minor, transitions—such as 
the move from the 68030 to 
the 68040 or from System 6 
to System 7 (or, for that matter, 
from Windows 3.0 to Windows 
3.1). But now Apple needs to 
pay more attention to perfor- 
mance. 

The Mac OS is so vast (with 
more than 4000 Toolbox calls), 
and so much of it is written in 
hand-tuned 680x0 assembly 
language, that it's unlikely the 
whole thing will ever be ported 
to the PowerPC. Instead, Ap- 
ple is concentrating on the most 
frequently called and the most 
time-consuming routines. This 
makes sense, but the process is 
progressing slowly. BYTE and 
others think Apple should re- 
lease native Mac OS components in stages 
to lengthen its performance lead over the 
Pentium. 

Hardware improvements are also re- 
quired. Apple is moving toward a more 
industry-standard platform that will pro- 
vide more headroom for better perfor- 
mance, but its laudable desire to protect 
the investment of existing users will spread 
the project over a period of two or three 
years (see "Apple Redefines the Macin- 


ГИЯ 


At Ease, а simplified user interface that's bundled wilh Macs for home and 
educational use, provides a glimpse of Apple's future GUI. This GUI will be adjustable 
for users of different skill levels, ranging from beginner to expert. The log-in screen 
[top) allows At Ease to present different environments to different users of the same 
computer; the other screen has single-click buttons that make it easier for neophytes 
to launch programs. Note the absence of the Trashcan and drive icons; this prevents 
neophyte users from accidentally deleting important application or system files. 


tosh," November BYTE). 

In any case, a RISC victory still won't 
guarantee a triumph for Apple, because 
Microsoft is covering both bets: If CISC 
sinks, Microsoft has Windows NT, which 
runs on the Mips R4x00, DEC's Alpha, 
and, soon, the PowerPC. IBM's OS/2 is 
moving to RISC as well, and Unix was 
there all along. In other words, Apps isn't 
the only RISC game in town. 

Microsoft's “Windows every- | 


January 1993: 
ColorSync, the first color-matching 


software and applications to a 
new level of performance un- 
attainable by CISC. But stay- 
ing ahead of Microsoft and oth- 
er competitors will not be easy. 

Already, millions of users 
don't perceive a qualitative 
difference between Windows 
3.1 and the Mac OS. Apple's 
attempt to defend the Mac's 
uniqueness by suing Microsoft 
in federal court backfired bad- 
ly; when the court ruled that 
almost no aspect of the Mac's 
GUI is protectable, the doors 
opened wide for Microsoft to 
blur the differences even fur- 
ther. А$ a result, Windows 95 
sports a radical, Mac-like face- 
lift, and the Mac is losing its 
most visible advantages. 

Of even greater importance, 
however, are the less-visible 
features. Windows 95 and Win- 
dows NT (not to mention OS/2) are pull- 
ing ahead of the Mac in some critical areas: 
preemptive multitasking, multithreading, 
memory protection, multiprocessing, se- 
curity, and portability. The last three fea- 
tures are provided only by NT, and Win- 
dows 95 has yet to ship, but Microsoft still 
makes a strong case that RISC | — — 
isn't a Spas for state- | = 

| of-the-art system 
| software. 


Newton MessagePad 


debuts. 


| Мау 1991: 
G) QuickTime, the first standard 
architecture for dynamic media. 


May 1992: 
WorldScript, the 
first worldwide 
language support 
for an operaling 
system. 


technology built into an operating system. 


October 1993: 


PowerTalk and PowerShare, the first 
unified telephony and 

E-mail architecture for 

a personal computer 

operating system. 


January 1991: 

Apple petitions the FCC to 
allow personal computers 
to exchange information 


November 1992: 
QuickTime for Windows 
makes QuickTime the 
first cross-platform 
dynamic-media standard. 


July 1993: 

Quadra 660AV and 840AV, 
the first personal 
computers with built-in 
video digitizers and 
speech recognition. 


via wireless radio. 
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Introducing The AER Energy Power 220" Battery. Up To 10 
Times The Run-Time Of Your Current Rechargeable.* 


It doesn't matter if you're in a plane, train or automobile. 
Every portable computer user knows the feeling. You're cruising 
along, getting work done like crazy — when suddenly, you're 
forced in for an emergency landing. Battery's dead. Out of juice. 
Your computer's grounded. 

That is unless you have the new, stand-alone AER Energy 
Power 220 accessory battery. Its revolutionary zinc-air technology 
gives you up to 10 times the run-time of your current recharge- 


able battery with each charge. Now that's some serious flight time. 


So Much More Run-Time Means So Much More Productivity. 


At last, you can truly enjoy the portability and productivity 
your portable computer promised you from the beginning. And 
with the new AER Energy Power 220 you'll be able to work 2 

EE ог 3 days instead of 2 or 3 hours on a single 
charge. So say goodbye to that low- battery 
alarm anxiety you've been suffering from. No 
more recharging just to gain an extra 2 or 3 
hours run-time. In fact, you may not have 
to recharge again for a long time. 


Somewhere Over Colorado. 


ing Down 
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It Can Power Most Computers & Cellular Phones Simultaneously. 


Got a cellular phone? Many laptop owners do. Sometimes 
you need both to really maximize your productivity. Trouble is 
— cellular phone batteries give out faster than laptop batteries. 
Until now. Just hook up to an AER Energy Power 220 and 
your talk time and computer time are really going to take off. 


_ Go Where No Laptop Has Gone Before. 


Another benefit of the AER Energy Power 220 battery is its 
ease of use. It fits neatly into its own optional carrying case. It has 
a higher energy per weight ratio than existing batteries. What's 
more, there's no memory effect so you can recharge even a par- 
tially-depleted battery at any time. And maybe best of all, you 
won't have to lug those extra batteries and a recharger with you 
everywhere you go. 

At last, you and your portable computer are truly free. To 
order an AER Energy Power 220 battery, or to receive more 
information, call 1-800-769-3720. And — 
send us a postcard when you get to Tokyo. | = 


THE AER ENERGY POWER 220° 


Up To 10 Times The Run-Time Of 
Your Current Rechargeable + 


© 1994 AER Energy Возот, Inc. AER Enetgy Power 220 ® a tradenturi of AER Energy Resourses, Joc. * Ran-tme chairs кт che average cl 29 computer пой vested by AER Energy, Actual reska may vary depending upon computer applications and acersacriex. The run-time claim of 2-3 days cn a single charge 5 based on an житу work day of 6 boum. 
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Although Apple added a thread manag- 
er to System 7.5 (which was released in 
September), other advanced features re- 
quire architectural changes that will shake 
the foundations of the 11-year-old Mac 
OS. The transition to RISC and other di- 
versions have delayed this critical project. 
The next major release of the Mac OS, 
code-named Copland, is not expected un- 
til late 1995. It will be followed by anoth- 
er major upgrade, Gershwin, in 1996. 

Among the improvements in Copland 
will be a microkernel, limited memory 
protection, and a new 1/О architecture. 
These are the first steps toward full pre- 
emptive multitasking and memory pro- 
tection, which won't arrive until Gersh- 
win's debut. 

Copland's microkernel will allow such 
low-level operations as concurrent I/O and 
networking to multitask preemptively; it 
will also allow applications to spin off pre- 
emptive tasks in protected memory parti- 
tions. But the applications themselves will 
continue to multitask cooperatively in a 
shared memory space. The limitation is 
that most Toolbox routines won't be reen- 
want in Copland, and the only tasks that 
can take advantage of protected memory 
and preemptive scheduling are those that 
call reentrant code. Fortunately, because 
device drivers and network services call 
lower-level routines that will be reentrant, 
Copland should measurably improve the 
Mac’s reliability and performance. 

Gershwin will convert still more of 
the Toolbox to reentrant code, allowing 
all tasks to run preemptively in protected 
memory. Any of the less important Tool- 
box calls that aren’t reentrant could be 
replicated in protected memory to avoid 
scheduling conflicts. 

A lot more code in Copland will be na- 
tive to the PowerPC. Apple is vague on 
details but says more than half the code 
will be native. However, much of this na- 
tive code will be in new parts of the Mac 
OS, not the existing Toolbox. As men- 
tioned before, some Toolbox routines sim- 
ply aren’t called often enough to warrant 

a rewrite. Another consider- 
ation is the code expansion 


PowerPC Alliance Near? 


that’s inevitable when 
finely tuned CISC code 
is ported to RISC. 

Other new features of 
Copland will include 
improved networking, 
a revamped user inter- 
face, and integrated Op- 
enDoc (which will be 
released as an extension 
for System 7.x before 
Copland ships). The im- 
proved networking will 
come via Open Trans- 
port, a new abstraction 
layer that shields appli- 
cations from network 
protocols. By commu- 
nicating with this API, 
programs don’t need to 
know whether the underlying network pro- 
tocol is AppleTalk, NetWare, TCP/IP, or 
whatever. 

But the new user interface will not be 
the kind of major face-lift that sets Win- 
dows 95 apart from Windows 3.1. Apple is 
coy about this because it doesn’t want to 
tip its hand to Microsoft, but the general 
direction is toward a GUI that is scalable 
for users of different skill levels and that 
offers much more active assistance—Ap- 
ple's term for interactive on-line help as- 
sisted by smart agents or scripts. The first 
examples of active assistance appeared in 
the Newton operating system and the Ap- 
ple Guide extension to System 7.5. lt's 
impressive technology, going beyond stat- 
ic on-line help to walk users through com- 
plex tasks or to automatically perform tasks 
delegated by the user. 

Apple's new GUI may take on some of 
the look and feel of the company's At Ease 
software, which is bundled with home- 
market Performas. The Finder is hidden 
behind a simplified GUI that makes it eas- 
ier to launch programs and more difficult 
to delete important files. With a password 
option, it can present different working en- 
vironments to different users on the same 
computer. At Ease is a remarkably elegant 
solution to the problem of sharing a Mac- 
intosh among fam- —————À 


press deadfine. 


Power 


October 1993: March 1994: 
Power Macs debut, 
quickly becoming the 
leading RISC-based 


personal computers. 


Macintosh TV, the first 
personal computer 
with a built-in TV and 
CD stereo system. 


March 1994: 

System 7.1 for Power Macs 
is the first operating 
system that relies on 
emulation to run parts of 


March 1994: 
QuickTake 100, the 
first 24-bit color 


digital camera under 
$1000. 


itself, as well as legacy 
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applications software. 


As this issue went to press in mid-October, 
Apple, IBM, and Motorola were reported to 
be nearing an agreement on a common 
PowerPC system platform that would rede- 
fine the PReP standard. The new reference 
platform would resolve the technical differ- 
ences between Apple's Power Macs and 
the PReP-compliant systems that IBM and 
other vendors plan to introduce. Ң was 
also reported that IBM may be among the 
initial group of vendors that will license the 
Mac 05 and manufacture PowerPC-based 
Mac clones. Other companies named as 
possible licensees were Fujitsu, Motorola, 
Olivetti, and Toshiba. However, BYTE was 
unable to confirm these reports before our 


August 1994; 
QuickDraw GX, the 
first next- 
generation 
typography engine. 


ily members, some of 
whom (either the adults 
or the children) may 
be computer neophytes 
(see the two screens on 
page 58). 

To get some idea of 
where Apple is going 
next, simply imagine At 
Ease and the traditional 
Finder as two disparate 
points on a spectrum of 
usability. Now imagine 
a highly customizable 
environment that can be 
adjusted to any point in 
between. Add active as- 
| Sistance, and you've got 
| a rough picture of Ap- 
! ple's future GUI. 

This could be Apple's best chance to 
reassert the Mac's uniqueness. Apple is 
justly famous for its human-interface de- 
sign and traditionally leads the industry 
in that area. It's no coincidence that every 
new version of Windows looks more and 
more like the Mac. While Windows users 
are celebrating the end of their 10-уеаг 
wait for long filenames, Apple is pushing 
forward into bold new territory. 

But the flashy new GUI still needs an 
industrial-strength foundation, especially 
if Apple wants to make inroads into cor- 
porations. Full preemptive multitasking, 
memory protection, and advanced 3-D 
graphics won't arrive until Gershwin's de- 
but. Mac users are fairly well served by 
the robust cooperative multitasking and 
crash recovery of System 7.x, but Apple 
would be playing a stronger hand if it could 
deliver these basics sooner. 


The Clone Question 
One significant benefit of Copland's mi- 
crokernel will be hardware independence. 
The Mac OS has always been tightly inte- 
grated with the Mac's underlying hard- 
ware. Removing those dependencies will 
make it easier for Apple to license Mac 

clones and will also move the Mac 
system architecture toward a more 
industry-standard platform. Both 


Fall 1834: 
QuickTime VR, the 
first panoramic 
virtual-reality 
technology for 
personal computers. 


Price and performance are key factors when making business 
buying decisions. Perhaps that explains why Corporate 1000 
companies are making the move to the ViewSonic 15G moni- 
tor. This new 15" monitor (13.9" diagonal viewable area) is 
an extraordinary value with features normally available only 
on large, expensive models. 


Talking about business, we developed this 15" monitor to be 
{бе answer for your display requirements. The multifrequency 
ViewSonic 15G features a flat square screen, a fine 0.28mm 
dot pitch and special coating to reduce glare and reflection. It 
also has a unique digital control system which adjusts screen 
size, position and geometry. Plus, it offers a special tilt control 
to precisely align the image, and our ViewMatch™ for match- 
ing screen color to printer output. 


Combining its intense colors and sharp, crisp images, this 
high performance monitor also delivers resolution up to 1,280 
x 1,024. Your employees will appreciate the superb quality of 
the monitor, while your accountant will appreciate the price! 


^ 
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ViewSonic 17 ViewSonic 17 ViewSonic 21 
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In keeping with today's concern for the environment, the 
ViewSonic 15G is both low radiation MPR-II and EPA Energy 
Star compliant. This monitor powers down to under 5 watts 
when inactive, which saves energy and lowers your electric bill. 


Successful business people are savvy buyers — 
that's why they're rushing out to buy the 
ViewSonic 15G . . . they See The Difference! 


ViewSonic 
See The Difference!" 


Tel: (800) 888-8583 or (909) 869-7976 Fax: (909) 869-7958 
Call FaxSonic at (909) 869-7318 (fax-on-demand) 

Request Doc. 146 (15G) 

Applelink: VIEWSONIC Сотриѕегуе: 73374, 514 


All products and trademarks are brand names of their respective companas, 
The EPA anly promotes energy efficiency and does not endorse any particular company or podal 
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ViewSonic 17 


April 1994 ViewSonic 17 January 1994 


ViewSonic 17 


Circle 143 on Inquiry Card (RESELLERS: 144). 


MOBILE 
PENTIUM. 


intel 


pentium 


P mm £ opagAf N пас, 


INTRODUCING THE T4900CT PENTIUM МОТЕВООК. 


The 75MHz mobile Pentium" processor from Intel, with state-of-the-art Tape Carrier Packaging 
(TCP), is designed specifically for notebooks. Toshiba's engineers have crafted the T4900CT using 


this processor, so there is no need for fans or special cooling systems. Then they’ve added advances 


T4900CT FEATURES: bus vi © 3.5" 1.44MB floppy disk drive 
• 75MH: Intel Pentium™ і inti 


* Accupoint integrated pointing device M 
3.3 volt processor, 16KB cache * 65,536 (64K) simultaneous colors * Pre-installed software: DOS, Windows for ne a 
* 10.4" dia. color SVGA TFT-LCD • WAV Audio and MIDI sound i " ngide 


Workgroups? Windows Sound System™ 
active matrix display * Audio jacks headphone/speakers Run Time Video for Windows™ 

e 810 Million Byte (=772МВ) HDD and microphone Fn-esse™ software and Indeo™ video 

* 8MB RAM expandable to 40MB * NiMH battery for extended life * Toll-free Technical Support — 

* Two PCMCIA slots (10.5mm and 5mm) e 69 tbs. 1 days a week, 24 hours a day 


PORTABLE 
AXIMUM. 


і г Indeo video 
КМ viprO TECHNOLOGY bolstered 
by the 75МН mobile Pentium 
m provides smooth playback of full- 
C С шш a 1 motion and full-screen video. 
The T4900C T with Desk Station IV is all 
the computer you need. 
The built-in sound system includes a 
The 10.4" color 
active паті 1042 
screen displays 
io акага» 
for stunningly realistic images and 
Take all your files with you, including xh. Dual PCMCIA expansion slots 
CEA = (Type II and Type Ш) nm 
1 ahmad gimultan-eously— for connection to 
| your LAN, faxtmodem c 
and more 


like an AccuPoint" integrated pointing device, 10.4" color active matrix display, and plug-and- 
play connection to peripherals. You can even blast MIDI and WAV Audio through the built-in 
speaker or audio jacks for more dynamic multimedia presentations. See and hear this Pentium- 
powered touring machine today. Call 1-800-457-7777 for the dealer nearest you. 


In Touch with Tomorrow 


TOSHIBA 


© 1994 Toshiba America Information Systems, Inc. All products indicated by trademark symbols are trademarked and/or registered by their respective companies. 
The intel Inside, Pentium, and Indeo video logos are trademarks of Intel Corporation. 
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objectives are critical to Apple's future. 
Indeed, how this process unwinds will 
largely determine whether Apple ends the 
decade as a mainstream computer vendor 
or as a niche player. 

The Mac’s tightly integrated architec- 
ture is perhaps its greatest and most invis- 
ible strength. The advantages of tight in- 
tegration didn’t become obvious until the 
multimedia craze spread to PC users, who 
suddenly faced the dilemma of installing 
sound boards, video cards, CD-ROM drives, 
and other conflict-prone paraphernalia. If 
the resulting frustration didn’t trigger a 
blip in the national suicide rate, it at least 
forced Microsoft and Intel to patch the PC 
system architecture with a catch-up tech- 
nology called Plug and Play (see “Trans- 
forming the PC: Plug and Play,” Septem- 
ber BYTE). 

Mac users have taken plug and play for 
granted since the introduction of the Mac 
lI in 1987, and it probably accounts for 
Apple's strong showing in the home and 
educational markets. But the Mac OS and 
hardware are зо interdependent that they 
pose problems for licensees working on 
Mac clones. 

Licensing the Mac OS isn't just a mat- 
ter of releasing the system software; every- 
thing is closely tied to custom ROMs and 


Macs in the 


TOM THOMPSON 


| Win а few notable exceptions, the Mac- 
| intosh has been shunned by large compa- 

nies ever since its introduction in 1984. 
| |n the past, there were some valid (and 
|, some notso-valid) reasons for this. But 
. many things have changed over the past 
| few years, and it's time to revisit these 


reasons. 


The Mac is expensive. This was certain- 
ly true until 1989, when Apple launched 
its first low-cost Macs. By sticking with 
proven components and slashing costs, 
Apple has made present-day Macs price- 

| competitive with most PCs. In fact, in some 
cases Macs actually cost less than com- 
parably equipped PCs. Today's Macs aimed 
at the business market ship with built-in 
Ethernet, built-in SCSI, 16-bit color, stereo 
sound, and integral plug and play. Several 
independent studies show that Macs are 
less expensive to set up and maintain in 


| the long run. 


The Mac is a proprietary system. This is 
a valid concern for managers who must 
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ASICs (application-specific ICs). In fact, 
Apple is sharing Verilog models of its 
ASICs with licensees and is offering them 
the same volume discounts that Apple gets 
from its own suppliers. But this does not 
give the clone makers much latitude for dif- 
ferentiation. Apple’s challenge is to break 
the system dependencies without losing 
the advantages of integration. 

The first PC clone makers in the 1980s 
didn’t confront this problem because the 
PC system architecture and MS-DOS were 
never so tightly integrated. Also, cloning 
the IBM PC was much easier because it 
wasn’t nearly as sophisticated as the Mac. 
The biggest hurdle was writing a clean- 
room BIOS, which back then contained 
less than 32 KB of low-level code. Inci- 
dentally, the clone makers did this without 
IBM's help or blessing. Contrary to pop- 
ular belief, IBM did not openly license the 
PC system architecture in those days; it 
was as proprietary as the Mac's. Only the 
operating system, Microsoft's MS-DOS, 
was openly licensed. 

No one ever successfully cloned the Mac 
because the task of reverse-engineering its 
architecture was too daunting. Apple's de- 
cision to license the complete Mac archi- 
tecture and overhaul it to help clone mak- 
ers is therefore unprecedented. 


Enterprise 


live with the decisions made regarding the 
purchase of hundreds of computer sys- 
tems. However, now that Apple is licensing 
the Mac OS to other vendors, this objection 


will soon go away. 


Macs are slower than PCs. This charge 
takes two forms: on a general system lev- 
el and in the area of floating-point perfor- 
mance. Those who criticize the Mac's over- 
all speed are generally comparing it to DOS 
or Unix. When you add a GUI, such as Win- 
dows or OSF/Motif, to comparable hard- 
ware, the difference disappears. Also, note 
that you typically need a 486-based PC to 
run Windows 3.1 at nonfrustrating speeds, 
while 68020- and 68030-based Macs still 
perform respectably with System 7.5. Pow- 
er Macs run much faster, edging out to- 


day's Pentiums. 


Any difference in floating-point perfor- 
mance is due to the overhead of the Mac's 
numeric API, which interfaces with the FPU. 
Most software developers who wrote pro- 
grams that required heavy floating-point 
processing took the compatibility risk of 
bypassing the Mac АР! and talking directly 


Toward Common Ground 

Licensing is a vital part of Apple’s strate- 
gy to gain market share, but there is a more 
important motivation for decoupling the 
Mac OS from the metal. Apple wants to 
evolve the Mac toward a common Power- 
PC platform supported by IBM and other 
PowerPC system vendors. 


While Apple has been shipping hun- 


dreds of thousands of Power Macs, IBM 
has been conspicuously quiet. IBM is sell- 
ing PowerPC-based workstations, but no 
PCs. And while Apple is steadily accu- 
mulating a base of PowerPC applications 
software, there is no software for IBM’s 
PReP (PowerPC Reference Platform). In 
fact, an industry joke is that PReP has more 
operating systems than applications (this is 
not quite true: Windows NT and OS/2 for 
PowerPC aren't available yet, either). 


In great secrecy, Apple and IBM are ne- 


gotiating the future of the PowerPC plat- 
form. The problem is that Apple's Power 
Macs and IBM's proposed PReP systems 
are fundamentally incompatible. There are 
several reasons for this, but the most vex- 
ing one comes down to the order in which 
bytes arc arranged. Apple, with its 680x0 
heritage, is big-endian; IBM, with its x86 
heritage, is little-endian. 


PowerPC chips can switch between the 


to the FPU. This issue becomes moot with 
the Power Macs, for two reasons. First, the 
PowerPC offers tremendous floating-point 
performance. Second, Apple is encouraging 
developers to use ANSI's FPCE (floating- 
point C extensions) to access the Power- 
PC's FPU directly. This should provide pow- 
erful floating-point performance while offering 
cross-platform compatibility for software de- 
velopers. 

The Mac requires nonstandard peripher- 
als. Actually, Macs work with just about any 
printer, modem, or SCSI storage device 
that's available for PCs. Keyboards and mice 
don't work interchangeably because of the 
Mac's ADB (Apple Desktop Bus) connectors, 
and RS-422 serial ports require special ca- 
bles or adapters. However, the Mac estab- 
lished SCSI as a standard for CD-ROM and 
storage devices, and some of the latest mod 
els (e.g., the Quadra 630 and the Power- 
Book 150) even use PC-style IDE drives. An 
optional module allows the 500-series Power- 
Books to use PCMCIA cards, and future Pow- 
er Macs will have a PCI (Peripheral Compo- 
nent Interconnect) bus, thus tapping into a 
growing market of industry-standard periph- 
erals. Apple's recent announcement that it 
will move toward the PReP (PowerPC Refer- 


two modes, but hardware dependencies in 
the Power Macs prevent them from cold- 
booting a little-endian operating system, 
such as OS/2 or NT. That's why Soft- 
Windows must be launched on top of the 
Mac OS, wasting megabytes of RAM and 
precious processor cycles to simultane- 
ously run two operating systems. Similar 
dependencies also prevent the Mac OS 
from running on PReP systems. 

If the two sides don't reach some com- 
mon ground, buyers will be confused by 
two mutually incompatible PowerPC plat- 
forms. It would be as if some x86-based 
PCs ran DOS and Windows software, 
while others required a whole different 
software library. Such a rift could prevent 
both PowerPC platforms from winning 
substantial market share. 

Apple says that it needs at least a year 
to disentangle the Mac OS from the metal 
without breaking too much existing soft- 
ware. IBM, obviously, doesn't want to wait 
that long to launch PReP. Apple would 
seem to have a stronger position in these 
negotiations; unlike IBM, Apple has a 
growing installed base of PowerPC sys- 
tems and software. 

The ideal solution, from Apple's view- 
point, would probably be for IBM to man- 
ufacture Mac clones under license while 


the two companies jointly evolved the ar- 
chitecture toward a more standard plat- 
form. Working together, they could prob- 
ably accelerate this process and quickly 
reach something very much like PReP. 
Apple and IBM proved they can cooperate 
in this fashion by developing the Power- 
PC with Motorola. This new project, like 
that one, would serve the interests of both 
parties. 

If Apple and IBM cannot agree on a 
course of action—and do so soon, ideally 
before the release of Windows 95—the 
PowerPC will pose a much smaller threat 
to the dominance of Intel and Microsoft. 
Apple and IBM could both end up as mi- 
nor players in a high-stakes game. 


Reinventing Software 

The snowballing success of Windows over 
the past four years stole the Mac's unique- 
ness in more ways than one. In addition 
to retrofitting the PC with a Mac-like GUI, 
Windows lured away the software devel- 
opers whose revolutionary applications set 
the Mac apart from any computer that had 
come before it. 

None of the major developers writes 
exclusively for the Mac anymore. Nor do 
they automatically release their Mac ver- 
sions sooner, as they once did. Programs 
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ence Platform) standard also bodes well 
for the future. - 

Macs cannot run specialized in-house 
software. This is another valid concern for 
business managers. Commercial software 
generally isn't a problem; most popular 
applications come in both Windows and 
Mac flavors. However, companies with lots 
of custom PC software often face a difficult 
job of porting those programs to the Mac, 
especially since there's no Mac version of 
Visual Basic (which is the business world's 
most popular development tool for Win- 
dows). 

In many cases, the best solution is not 
to port the PC program at all, but rather 

to run it directly on the Mac. SoftWindows, 
. from Insignia Solutions (Mountain View, 
CA), offers software emulation on a Power 
. Mac that ranges from а 25-MHz 386 to a 
25-MHz 486. Another altemative is an x86 
add-on card, available either from Orange 
| Micro (Anaheim, CA) or Apple (see the text 
box. “Houdini Reappears”). If you decide 
to port the custom software instead, a cou- 
ple of rapid applications development tools 
are HyperCard (from Apple) and ProGraph 
CPX, from ProGraph Intemational (San Fran- 
cisco, CA). 


Tom Thompson is a BYTE senior technical 


The bottom line? The Mac deserves a 
second look from managers W who may have 
dismissed it several years ago f for: reasons 
that are no longer valid. The price/perfor- 


mance balance has changed considerably, 


and the Mac's easy setup and low main- 
tenance are only now becoming appreci- 
ated by PC users struggling. with the out- 
dated PC architecture. 

In addition, many companies are reduc- 


ing their work forces and tuming to telecom- 


muting, and millions of people are start- 
ing businesses and working. out of their 
homes. With no on-site MIS. department 
to tum to for help, these people need com- 
puters that aren't a hassle to set up and 
maintain. ` The Mac offers all these capa- 


bilities now and is much easier to network 


іп small workgroups. with other Macs and 
printers. | || 


editor at large with a B.S.E. E. from Memphis 
State University. He is an Associate Apple 
Developer and the author of Power Macintosh 
Programming Starter Kit (Hayden Books, 
1994). You can contact him on AppleLink 


as T. THOMPSON or on the Internet or BIX at 


tom_thompson@bix.com. 


such as QuarkXPress, PageMaker, and 
Adobe Photoshop bring equal capabilities 
to both platforms, and the lucrative Win- 
dows market has attracted some big-league 
competition of its own, such as Aldus Photo- 
Styler and Corel's CorelDraw. Apple clings 
to a slim lead in some areas—for exam- 
ple, HSC Software's Live Picture is a break- 
through image editor available only for 
the Mac—but the old days of Mac suprem- 
acy are gone. 

If RISC comes through and Apple can 
sell Power Macs that are insanely greater 
than x86-based PCs, there’s a chance that 
Apple could reclaim its advantage. But the 
performance gap would have to open so 
wide that the new programs wouldn’t work 
under Windows. And, of course, develop- 
ers would have to find the inspiration to 
write those programs. 

Apple is hedging this bet with another 
strategy: component software. If this con- 
cept pays off, big developers and applica- 
tions might not be as important as they 
are today, and the Mac could attract some 
compelling software from a new genera- 
tion of smaller, more inventive develop- 
ers. Since Apple doesn't have a signifi- 
cant applications software business, it has 
little to lose—and possibly much to gain— 
by shaking up the software market. 

“The software industry is in terrible 
shape," explains Apple's Ian Diery. “The 
market is dominated by one huge software 
company and by a small number of huge 
software applications. We have to move 
away from these huge programs to make 
room for more innovation." 

If these big, monolithic programs could 
be broken up into smaller components, or 
if their features could be imported into 
other applications, the fatware trend might 
be halted. As a by-product, computing 
would be reoriented around the task, not 
the application. Users would work on com- 
pound documents, and systems would 
switch seamlessly among different pro- 
grams and components (see “Component- 
ware,” May BYTE). 

Microsoft is moving in this direction 
with OLE. Apple’s answers are OpenDoc 
and Taligent. All three technologies have 
a similar goal: to reinvent the way soft- 
ware is constructed and used. However, 
Microsoft is taking a more conservative 
approach, promoting its huge programs as 
being both exportable components and 
containers for other components. Apple 
has a somewhat different model in mind 
and is portraying OLE as the more limited, 
proprietary solution. (It’s proprietary be- 
cause Microsoft controls OLE, while Tal- 
igent and OpenDoc are steered by open 
alliances of several different companies.) 

continued 
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WinMAKER" Pro 6.0 
by Blue Skye Software 


WinMAKER™ Pro 6.0, Prototyper 
& С/С++ Code Generator for 
Windows, & Windows NT, is as 
Дд easy-to-use as Visual Basic—and it 
EE! provides you with industrial 

a strength C/C++ code. Visually 
design your application & attach 
functionality to any object without writing a single line of code. 
QuickRun™ lets you edit & test your application before compil- 
ing. Included SIMs generate ANSI C, MFC C++, OWL C++ 
code and more; WinMAKER Pro preserves user code 100% upon 
code-regeneration. Full Multimedia support. 


List: $995 Ours: $895 FAXcetern #: 2602-0003 
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RoboHELP: 2.6 
by Blue Skys Software 


RoboHELP 2.6, the ultimate Help Authoring 
‘Tool for Windows & Windows NT, offers full 
document to Help system conversion and 
vice versa, Turns both Microsoft Word 6.0 
& Word 2.0 for Windows into fully function- 
al hypertext authoring systems capable of 
producing Windows Help files as easily as 
plain text. Just fill in the actual Help text when prompted. 
RoboHELP takes care of generating the КТЕ, HPJ and H files. 
Link tester allows you to simulate your design before you 
compile, Full support of all features in the Windows Help Engine, 
‘such as macros, secondary windows, and multiple hotspot 
graphics. Includes Help Compilers. 


List: $499 Ours: $439 FAXcetern 8: 2602-0005 
key 03DC94 

c-tree Plus? 

by FairCom 


DOS * WINDOWS * NT * UNIX * OS/2 * 
SUN * RS6000 » HP9000 * MAC * QNX ° 
BANYAN * SCO, This well known, highly 
portable data management package has 
become established as the tool of choice for 
commercial development. Offering unprece- 
dented data control, choose from direct low 
level access, ISAM level, or SQL access with the FairCom Server. 
Single User, MultiUser. or optional Client/Server, ANSI 
Standard. Full Source. No Royalties. 


List: $595 Ours: $495 FAX:etera #: 1381-0004 
Call Programmer's Paradise* Italia for special pricing in Europe. 


FAIRCOM® 


since 1973 
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Doc-To-Help 
by WexTech Systems A com 
Create both commercial-quality documenta- ACER 
tion and Windows on-line Help from a single ce 


source. The award-winning documentation p d 
and help authoring too] works with both i 
Word for Windows 2.x and 6.0a. Supports A 
al Windows 3.1 Help features. New 
Hyperformance Tools™ include a help naviga- 

tor, a help system set-up wizard, drag-&-drop context-sensitive 
help creation for Visual Basic, 256-color bitmap support and 
watermarks. Includes interactive Help window editor, interactive 
Help macro editor & support for segmented hypergraphics. 


List: $295 Ours: $249 FAX:ete #: 1000-1901 
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E В а $1 Sellers from 


v Integra VDB 
Бу Coromandel Industries, Inc. 


Available in separate versions for 
Visual Basic and C++ (Borland C++ and 
Visual C++). Integra VDB 2.0 is a visual “aay 
database builder for developing ODBC compil- т 
ant Windows database solutions, quickiy, with 
virtually no code. It consists of database custom controls, high 
level functions, database classes, a visual query builder, a visual 
data manager, an ANSI SQL 92 SQL engine, ODBC drivers for 
dBASH, Btrieve, FoxPro, Access and Paradox. Distribution is 
royalty-free... 


Client/Server for C/C++ or VB List: $599 Ours: $489 
Desktop for С/С++ or VB List: $199 Ours: $188 
БАХ егет #: 3507-0004 Бу) 


PRODUCT OF THE MONTH 


WinWidgets 3.0 Ee 
by Lifeboat Publishing 


WinWidgeis simplifies the task of 

creuling Windows programs by 

incorporating pre-built objects into 

your design. This ore package pro 

Vides support for standard tnter- 

face elements along with a variety of high level “must have" objects 
such as spreadsheets. grids and tab controls. WinWidgets 18 avail- 
able in VBX and DLL form for Visual Basic, Visual C++ and other 
popular compilers. Supports both 16-bit and 32-bit envimnments. 


WinWidgets/VBX List: $199 Ours: $149 
WinWidgets++ List: $299 Ours: $249 
WinWidgets/32 List: $399 Ours: $349 


FAX: #: 2089-0023 


CA-Clipper 5.2 for DOS 
by Computer Associates 


The CA-Clipper Application Development 
System includes a high-performance 
compller, an efficient linker, and a flexi- 
ble preprocessor to support а robust 
language! And you also get an editor, 
debugger and make utility to round out 
the complete package. Professional 
developers, CA-Clipper 5.2 has every- 
thing you need for developing PC- and 
LAN-based applications. 


List: $795 ^ Ours: $499 


FAXceten #: 5400-0001 
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| Visual Developer's Suite Deal 
PN à - by VisualTools, Inc. 
йым 


= 3 Announcing the Visual Developer's Suite Deal 

4 from VisualTools, Inc. Get five (full product) 

D industry leading development tools to 

v ND enhance your development efforts. Formula 

One, First Impression, ImageStream, Visual 

Writer and Visual Spelier all for one low price. 

This Visual! Developer's Suite will save you time, money and 

resources whether you're developing in Visual Basic, C, C++, 

dBASE, PowerBuilder or any other Windows-based development 

environment that supports VBX or DLL interface options with 
header files and libraries for МЕС and C++. 


List: $299 Ours: $275 FAX:etera 8: 1012-3604 
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VERSIONS" 1.1 
by StarBase Corporation 


Good news, Windows developers! Version 
control just got faster and easier. 
VERSIONS 1.1 has it all: easy-to-use pro- 
ject metaphor, automated "smart" sugges- 
tions for file check-in/check-out, quickly 
handles all flles—even Windows’ binaries. 
ASCII file diffing and deltas, hassle-free 
reports, use DOS command-line for batch 
ops. Fully network compatible—even runs 
under Windows NT! 


List: $279 


Comp. Upgrade List: $279 
ЕАХ сонет. #: 1011-6601 


5239 


Ours: 
: $ 79 


Ours 


hey СССРА 


Lahey Fortran 90 
by Lahey Computer Systems 


Never buy another FORTRAN 77. LF90 is 
the fastest executing Fortran 77 or 90 lan- 
guage system оп a Pentium. Full 90 tmple- 
mentation—run 77 programs and take 
advantage of new 90 features: array 
expressions, data types, new control fea- 
‘tures, better array handling. new intrinsic functions, modules, 
procedures, etc. 4GB capacity and 32-bit design are idcal 
for downsizing. Includes Phar Lap DOS-Extender. editor, 
debugger/profiler, make, librarian, linker, and video graphics. 


Fortran 90 


List: $895 Ours: $849 FAX шет 8: 1476-0005 
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Object Master 

by ACI 

The Object Mz aster progre miming, 


e en vir ronme ent off. crs toc 15 
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List: $249 Ours: CALL Pasion #: 1016-080 Е 


RECO C/C++ v10. o 
by Watcom 


Comprehensiye C and C++ development 
system for 32-bit DOS. Windows NT, 
Win 32s, OS/2 2.x, and Novell NLMs, and 
16-bit DOS and Windows 3.x. Delivers pro- 
ductivity and performance, combining 
state-of-the-art compller technology with a 
new integrated development environment 
(IDE) and comprehensive set of tools. 
Includes advanced GUI debuyger, C++ class browser, profiler. and 
more. Support for C++ templates, exception handling and 
Microsoft Foundation Class libraries (MFC). 


List: $199 Ours: $189° FAX cetera 8: 
* While supplies last. 


1683-0012 
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j- Ex dit Pr ofi ^s: sional 
Ame rican Cy oernetics 


' . рона ely y reconfigurable 
nd extremely easy io use. Multi-Edit 
1 iner ar productivity, right 
t contains all the sophisti- 
ire ; you'd expect in a high- 
ssional edit or, plus...new to 
шу J interac e file compare; 
1 e "lipboa rd Í ace; session 
[save/: esto E everything from 
S ession), à m uch more! Free demo 


wv Ieatturec 


manager 


'eVious 


h p^ FAX:etera #: 1846-0001 
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=з Vi sual Slick Edit 
| by M icroEdge Inc. 


Vis al SlickEdit—The intelligent program- 
|. mer's editor. The high-powered program- 
1 mers’ ed ed itor is completely customizable with 
the sp peed to ignite your productivity. Save 
time e using BRIEF, Emacs, or VI emula- 
أ‎ fons. Take off with Visual SlickEdit's 
= GUI interface, built-in dialog editor, 
Г -g and C-style macro language. Features 
= А tr clude SmartPaste™, compiler error 
processin g. syntax color-coding. expansion and 
and on-line : na nual. 30 day risk-free trial! 


Ours: $147 
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The respective roles that Taligent and Op- 
enDoc will play in Apple's future are not 
entirely clear, but it looks as if Taligent 
will be more specifically an enterprise so- 
lution, while OpenDoc will address the 
full range of users. 


Components Everywhere 
Taligent is an outgrowth of Apple's secret 
next-generation operating system, formerly 
known as Pink. Originally it rested on a 
microkernel, called Opus, that was 680x0- 
specific, but it was switched to a Mach 3.0 
microkernel when Apple and IBM (who 
were later joined by HP) formed the part- 
nership that became Taligent. Opus wasn't 
extensible to other platforms, and it also 
lacked industrial-strength security and multi- 
threading. Mach is both more powerful and 
more portable, and it's the same micro- 
kernel that lies beneath 
Workplace OS. 

TalAE (Taligent Ap- 
plication Environment) is 
the object-oriented frame- 
work that rests on Mach. 
It contains 1730 public 
object classes (and an 
equal number of nonpub- 
lic classes) and a stun- 
ning 53,000 methods, 
compared to about 4000 
calls in the Mac API and 
1500 in Windows. In- 
deed, TalAE is so rich 
in objects that Michael 
J. Potel, Taligent's vice 


TalOS (Taligent Object Services), which 
provides portable system-software ser- 
vices, and TalDE (Taligent Development 
Environment). TalAE is portable across 
several CPU architectures (the PowerPC, 
x86, and PA-RISC) and operating systems 
(OS/2, AIX, PowerOpen, HP-UX, NT, 
and, eventually, the Mac OS). 

TalAE, TalOS, and TalDE are sched- 
uled to be released in phases throughout 
1995. But TalAE won't run on the Mac 
OS until Gershwin's arrival in 1996, be- 
cause it requires preemptive multitasking. 

OpenDoc delivers componentware by 
another path. It is scheduled to ship as 
an add-on to the Mac OS, Windows, and 
OS72 in 1995, and it will be integrated into 
Copland and OS/2 later. OpenDoc’s evo- 
lution is controlled by an independent al- 
liance known as Component Integration 


A 110-MHz PowerPC Speed Demon 


On November 7, Apple announced its latest Power Mac system, the 
8100/110. A look at the numbers in the name indicates that this new com- 
puter uses the existing system 8100 minitower design and that its Power- 
PC 601- processor is clocked at 110 MHz, making it one of the fastest desk- 
top systems on the market. 

In addition, the 8100/110 has a nice base hardware configuration going 
for it: 16 MB of 80-nanosecond RAM and a fast 2-GB hard drive. At press time, 
the price for the system (without monitor or keyboard) was tentatively set at 
$5700. The existing 8100/80 configuration remains available as a lower- 
priced alternative. 

As the preliminary BYTE benchmarks shown in the table indicate, in many 
situations the 8100/110's 68LC040 emulator runs 680x0 applications 


Laboratories (Sunnyvale, CA)—CT Labs 
for short—whose backers include Adobe, 
Apple, Borland, IBM, Lotus, Novell, Or- 
acle, Sun, and Xerox. Because OpenDoc 
appears to be a less radical make-over than 
Taligent, it will probably require less com- 
mitment from developers and users. 

OpenDoc also promises several advan- 
tages over OLE, including wider cross- 
platform support (Mac, Windows, and 
OS/2); easier development (the OpenDoc 
API is claimed to be one-third the size 
of OLE's, and it handles the multitasking 
and event messaging that OLE pushes on 
developers); version control (successive 
changes to a document are stored as part of 
OpenDoc's Bento format); and more func- 
tionality (unlike OLE components, Open- 
Doc parts can be nested more than one 
level deep and aren't limited to rectangu- 
lar screen regions). 

But OLE, on the other 
hand, is already here and 
is gathering broad support 
from developers. And Mi- 
crosoft is doing a good job 
of supporting OLE with 
its development tools and 
foundation classes. 

Even OpenDoc's sup- 
porters know that OLE 
cannot be ignored, so CI 
Labs is working to make 
OpenDoc OLE-compati- 
ble. In fact, it is trying to 
turn OLE into a subset of 
OpenDoc; by writing to 


president of technology | faster than a Quadra 840AV, a 40-MHz 68040-based Mac. The Graphics, Sc} | the OpenDoc API, devel- 
development, describes it | entific, and Spreadsheet application indexes are lower because these pro. | Pers could automatical- 
as "а whole OS of noth- | grams do their own floating-point computations, which bog down in the em. | ly gain OLE operability. 
ing but hooks. | ulator. This makes the 8100/110 practically faster than any 680xO-based | ©! Labs demonstrated this 

Yet TalAE has just | Mac on the market, and that's only its emulator. at Apple's Worldwide De- 
over 600,000 lines of Native PowerPC applications run much faster, of course. When we used | V€loper's Conference last 
code, compared to about | the native version of Microsoft Excel 5.0 in the tests, we observed an eight- | SPTin8. 


4 million lines in Win- 
dows NT and an estimat- 
ed 16 million lines in 
Cairo, an object-oriented 
version of NT scheduled 
for 1995. In TalAE, ob- 
jects can be as small as a 
single character and can 
even sit on the processor 
stack or in a register. 

As Next discovered, 
convincing the world to 
switch to a whole new 
operating system isn't 
easy, despite the prom- 
ised benefits of object- 
oriented computing. So, 
in addition to TalAE, Tal- 
igent is offering its tech- 
nology in the form of 


DTP 
Database 
Development 
Graphics 
Scientitic 
Spreadsheet 
Overall — 
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Word Processing 


fold increase in the performance of spreadsheet computations, and desktop 
publishing performance (using the native version of PageMaker 5.0) nearly 
doubled. The overall application index aiso nearly doubled when we used 


these two native applications out of a test suite of seven. 


Preliminary Application Indexes 


QUADRA 
840AV 


2.61 
450 
6.28 
425 
4.57 
14.25 9.01 
13.23 3.65 
49.68 31.31 


POWER MAC 
8100/80 


3.67 

252 © 
5.93 

3.40 
3.13 


POWER МАС 
8100/110 


4.35 
490 . 
6.86 
4.86 
3.63 
11.35 — 
4.73 


"The native version of the application was used for this test. 


—Tom Thompson 


POWER MAC 
8100/110 (NATIVE) 


4.35 
| 947r * 
6.86 
4.86 
3.63 
merus c-— 
38.17* 
4068 7869 © 


Technology demos are 
one thing, but do users 
really care about compo- 
nents? There is strong ev- 
idence that they do, often 
without realizing it. Pho- 
toshop Plug-Ins, Quark- 
XPress XTensions, Aldus 
Additions, and VBXes 
(Visual Basic custom con- 
trols) are all examples of 
successful component- 
ware. But those compo- 
nents are specific to their 
applications. OpenDoc 
and Taligent promise a 
richer vein of components 
that will work across all 
applications and plat- 
forms. continued 
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You may think that you already own a good editor. But if you don't 
have VEDIT, you don't have an editor that can edit any file. You 

may not know it yet, but you will. Someday. Probably soon. Under 
the gun of an important deadline. That you won't be able to meet. 


For starters, some popular (and expensive) editors can't even edit 
"null", Ctrl-Z, or other control characters. With any binary/ data file 
or even a corrupted text file you are R.O.L. (really-outa-luck). 


Most editors can't handle lines longer than 256 or 512 characters. 
Get a file with 1000+ character long lines and you are again R.O.L. 


Almost every editor comes to a crawl with files bigger than a few 
megabytes. That may sound big, but look around. How about that 
20Meg Postscript file, the 50Meg database and the 500Meg file 
you're putting on CD-ROM. With your existing editor, you probably 
don't even consider them editable. 


What about mainframe files without "newlines", or with EBCDIC 
characters. Or a dBASE file with fixed length records and a 
complex header. Can you edit them? Unless you have VEDIT, you 
are again R.O.L. Too bad if the entire project depends upon it. 
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Only VEDIT can edit any file you'll ever encounter - control 
characters, long lines, huge files (up to 2 Gigabytes) and all. And it 
has special features for mainframe, database (e.g. dBASE .DBF) 
and CD-ROM files. With its incredible speed, it can quickly edit 
100+ megabyte files that no other editor is fast enough for. For 
CD-ROM developers, VEDIT isn't just an editor, it's a life saver. 


File modes support DOS, Unix and Mac text files, plus data files 
with fixed or variable length records. Display modes include ASCII, 
Hexadecimal, Octal and EBCDIC or any combination in a split 
screen. À user created translation table can be used for custom 
display modes or for нана the file itself. 
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VEDIT has every advanced feature programmers expect. Multi-file, 
multi-window editing, search/replace with regular expressions, 
parentheses matching, template editing, smart indenting, undo/ 
redo, auto-save, block operations by character, line, file or column. 
The flexible compiler support integrates tools from different 
vendors. VEDIT also has convenient word processing and printing. 


without VEDIT you 
may soon be | „О 


. (Really-outa-luck) ` 


"I just received my copy of VEDIT PLUS and am very 
happy with it. I have occasion to edit files up to 40 
megabytes, and haven't had a proper editor for it until 
now. VEDIT's speed is incredible. I ran through 20 MB 
of data today - VEDIT has quadrupled my production 
rate for this sort of thing already." 


Bruce Numm, Los Angeles, CA 


"Т tell people that your products are superb, of course. 
But even more important, I tell them the conscientious 
support and consideration your staff give your 
customers is unmatched anywhere. Thank you for the 
generous support you have provided me over the years." 


lan A. Morton, St. Paul, MN 


The new y VEDIT PLUS i is the world's only integrated file editor and 
disk utility with innovative disk/sector editing. You can open the 
entire disk, or portions thereof, just like a file. All of VEDIT's 


| editing features are then at your fingertips including sophisticated 


lm 


search/replace, translating and block operations. Cut and paste 
between sectors and normal files. Access the DOS partition and 


| other partitions (e.g. UNIX or 0S/2). 
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The new C-like macro language automates repeated editing 
operations, performs file translations and is ideal for "filters". It 
permits "off-the-cuff" macros to be typed in and immediately 
executed; there is no compilation. 


| The macro language is so powerful that just a few simple lines can 
| do the same work as a tricky 100+ line C program. It can even 
| Interface to the hardware and machine language routines. 
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VEDIT PLUS has every advanced feature you need, can quickly edit 
any file and is fully programmable. And given VEDIT's 15 year track 
record and our continuous development, it's the last editor you will 
ever need. (VEDIT was first advertised in the May 1980 issue of 
Byte Magazine. Only Microsoft has been around a little longer.) 


With over 140 configuration parameters and a fully configurable 
keyboard layout with unlimited keystroke macros, you can fine-tune 
VEDIT to your exact needs and personal preferences. 


À fully functional demo disk of VEDIT PLUS and a shareware 
VEDIT Jr. (single file, single window) are available on CompuServe 
and on our BBS. Or call 1-800-45-VEDIT for the free demo disk. 


Holiday Special pricing is valid only until Dec. 30, 1994 on orders 
placed directly with Greenview. VEDIT - Special: $69 (Regular 
$89). VEDIT PLUS - Special: $119 (Regular $149). Also VEDIT 
PLUS for UNIX/XENIX, QNX: $285. 30-day money back guarantee. 
]-Year unlimited free technical support. 

VEDIT is a registered trademark of Greenview Data Inc. 


Toll Free: 1-800-45-VEDIT (1-800-458-3348) 

Telephone: (313) 996-1300, Fax: (313) 996-1308 

BBS: (313) 996-1304, CompuServe: 71333,3656; GO VEDIT 
Mail: P.O. Box 1586, Ann Arbor, MI 48106 


Greenview Data 
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“We didn't just stumble into compo- 
nent software," says Karl May, manager of 
solutions tools at Apple. "Customers may 
not be clamoring for components, but they 
are complaining about the problems they 
have, like increasing system requirements 
for software." 

Eventually, users will embrace compo- 
nents, but that doesn't guarantee the soft- 
ware industry will change in Apple's favor. 
The big software publishers (who are al- 
most unanimously supporting component- 
ware) might still dominate the market, and 
Windows might still end up with the most 
components. 

Apple's bet on componentware is 
a good one, though. If OpenDoc and 
Taligent live up to their claims, Apple 
could stir up the market, stem Mi- 
crosoft's momentum, and gain lots of 
new software for the Mac. 


Can Apple Change? 

This article barely explores the many 
fronts on which Apple is fighting for 
its future. No mention has been made 
of Apple's strategies for enterprise 
servers, PowerBooks, printers, digital 
cameras, or system software for in- 
teractive TV set-top boxes. In BYTE’s | 
assessment, the outlook for all these | | 
products depends on the success of 
the core technologies discussed here. 
If the core technologies flop and an 
auxiliary product line emerges, it will 
be Apple that is transformed, not the 
computer industry. 

Nor is this analysis intended to 
spread doom and gloom. Although 
Apple’s market share is small, its volumes 
are quite healthy. Apple, Compaq, and 
IBM are virtually tied for the position of 
the world's leading computer vendor. Ap- 
ple is pushing ahead with some exciting 
new technology, and the industry would 
be much poorer without Apple's techni- 
cal leadership. 

Indeed, it would not be an exaggera- 
tion to describe the history of the com- 
puter industry for the past decade as a 
massive effort to keep up with Apple. In 
1984, critics derided the Mac for its ap- 
pliance-like simplicity, but it went on to 
pioneer or popularize almost every inno- 
vation in personal computing: the GUI, 
desktop publishing, built-in networking, 
plug and play, integrated multimedia, API- 
based software development, visual pro- 
gramming, hypertext, 24-bit color, the 
global clipboard, undo, voice control, 
built-in color calibration, dynamic mem- 
ory allocation, SCSI, and even 3Z-inch 
floppy drives. Apple’s R&D lab, located 
in Cupertino, California, is the inspira- 
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tional R&D center for the entire industry. 

If Apple deserves blame for keeping the 
Mac proprietary for so many years, con- 
sider that few other companies have had 
as much unique technology to protect. It's 
easy to be open if your technology breaks 
no new ground. However, don't read too 
much into Apple's decision to license the 
Mac. It is not so much a change of corpo- 
rate direction as it is an attempt to defend 
the Mac's viability as an alternative plat- 
form. Apple still seems bound by a mind- 
set that in some ways is the opposite of 
Microsoft's. 


For instance, Apple needs to strengthen 
its development tools. HyperCard's debut 
in 1987 brought visual programming to 
the masses for the first time, but Apple let 
HyperCard languish for years. Not until 
Microsoft released Visual Basic was the 
HyperCard concept advanced toward its 
full potential. 

Apple's componentware strategy would 
be a lot more credible if it offered a tool 
like Visual Basic, which has sold well over 
a million copies, mostly to the corporate 
developers Apple hungers for. HyperCard 
and AppleScript let you control OpenDoc 
containers and parts, but not create them. 
Apple hints that this gap may be filled by 
a future tool or by an enhanced version of 
HyperCard: "Apple is aware of Visual Ba- 
sic and has analyzed what Visual Basic 
does—not just what it does technically, 
but also the market perception of what it 
does," says Apple's May. "That is part of 
what goes into our thinking when we plan 
what we'll do with HyperCard." 

Apple has also been slow to support the 


Power Macs with good tools. In fact, all the 
software released at the introduction of 
the Power Macs last spring was built with 
beta versions of compilers because final 
versions were not available. There would 
be a lot less Power Mac software in exis- 
tence today if a small Canadian company, 
Metrowerks (St.-Laurent, Quebec, Cana- 
da), had not plugged the gap with Code- 
Warrior. 

The next missed opportunity could be 
Apple's QuickTime VR, an astounding 
virtual-reality technology that can meld a 
series of photographs or rendered images 
into a seamless 360-degree panora- 
ma. Without any special hardware, 
you can pan the wraparound image 
in complete circles, zoom in on de- 
tails, and examine objects from any 
angle. The software automatically 
corrects distorted perspectives and 
smooths out jagged lines with real- 
time antialiasing. QuickTime VR is 
| practically a reinvention of photog- 
raphy, and it's also a prime example 
of the innovation that continues to 
emerge from Apple's Advanced Tech- 
| nology Group. 

Another company might put this 
.| wonderful creative tool in a box and 
sell millions of copies at a few hun- 
dred dollars a pop, as Microsoft did 
with Visual Basic. Within months, 
there would be thousands of com- 
mercial and freeware panoramas 
wl available on CD-ROMs, BBSes, and 

the Internet. But Apple is restricting 
| the QuickTime VR tools to a rela- 
tively small group of registered de- 
velopers—a marketing strategy that seems 
perversely devised to capture the smallest 
possible market share. 

Technology has never been a problem 
for Apple; marketing is another story. You 
would expect a company that has scored 
as many technological firsts as Apple to 
dominate the industry, yet the PC industry 
is swamped by clone makers who rarely, if 
ever, invent anything new. 

Now, once again, Apple is gambling its 
future on new technology. Can it shift mar- 
ket forces, cut through fierce competition, 
and regain momentum? One thing is for 
sure: Apple will raise the technological 
ante for the whole industry. Ш 
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THE 254 VIDEO CONFERENCE. 
COMING TO A SCREEN NEAR YOU. 


Creative Labs* Share Vision” PC3000 


operates over a single, standard telephone 


INTRODUCING SHAREVISION." 
For just the price of a phone call, you can 


have a high-quality video conference right — line—not expensive, hard-to-access ISDN 


at your desktop. A video con- lines. And it provides real time 


йере 


ference where you share і ò color video of both parties, 
Stare Vision PC3003 
Windows" applications with saving you time and money with 


your colleagues, and brainstorm quick, effective communication 


* Reo! ume appucabon shanng 


and interactive Whiteboords of complex information. It in- 


cludes a high-speed fax modem, 


together in dynamic interactive 
Whiteboards in real time, any- 


where there's a phone line. 


e High -qucity color image capture 
* Video frame гохе èf up to 
15 frames/second and up to 
160 x 1 20 pixels 
* Includes fax modem at up to 
28,800 bps 


so you can also enjoy fast and 


easy file transfer, automatic fax, 


It's so easy and available, you'll 


want to use it all che time. send and retrieval, and con- 


venient access to your favorite networks, 
services and remote e-mail. 

Share Vision PC3000 is your affordable 
desktop video-conferencing system. And 
since you ve already got a phone line, there 
are no hang-ups. For more information or 
a Creative Labs dealer near you, please call 
I-800-998-5227, ext. 104. 


CREATIVE 


CREATIVE LABS, INC. 


WAKE UP THE REST OF YOUR BRAIN 


© 1994 Creative Technology Ltd. Share Vision, Share Vision Technology. ShareVision PC3000 and the Share Vision logo are trademarks of Share Vinon Technology Inc. The Creative logo is a registered trademark of Creative Technology Ltd. 
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“Oh boy, oh boy! I got it! 
I got it! HOT DOG! Wait till 
the gang sees this brand new 
shiny P5-100XL machine 
from Gateway 2000. 


Jumping gigabytes! I feel 
„=н "T just like a kid again! I'm 
even more excited than 
when I got my Stream Line Electric train set back 
in 1958. I remember my brother Butch and I had a rootin’ 
shootin' time making that train whiz around the track at 
lightening speeds. It was the most. But it can't compare to 
the powerhouse 100MHz Pentium processor-based system 
before me. Iteven has a quad-speed CD-ROM! I just wish 
Butch was here to see it. (Hey Butch, na na na na na — 
I got the most awesome computer in the world this year! 
Ноу 5 the box of orange wool socks from Aunt Doris?) 1 
think I'll invite Butch over to show off my new P5-100XL. 
We can watch full-motion video and hear stereo sound that 


rivals any home hi-fi with the ACS-31 speakers with 
subwoofer. I hear Gateway's multimedia features and 
software applications are more entertaining than watching 
Uncle Miltie. And I know if I ever have any questions 
about my new computer, the swell people at Gateway 2000 
will always be there to help. Thanks Gateway, this has 
been the best holiday ever in the whole wide world!" 


Just in time for the holidays, Gateway 2000* introduces 
the power-hungry user's dream machine — the P5-100XL. 
Make the day merry with a 100MHz Pentium" " processor, 

4X CD-ROM, and Gateway's new Vivitron" color monitor 
using Sony* Trinitron* tube technology. We can't candy coat 
it...this is quite simply the best computer you can get today! 
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How could it be faster? It can't! The new Intel® 100MHz 
Pentium processor in Gateway 2000’s P5-100XL is the fastest 
processor available today that still lets you run all the most 
popular software applications. Imagine everything on your 
computer running at full throttle! Once only found in high- 
end file servers, now you can have the unsurpassed power and 
speed of a 100MHz Pentium processor right on your desk. 
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Twice the speed of a double-speed CD-ROM! You'll be 
way ahead of the game with the fastest CD-ROM technology 
available today on your PS-100XL Pentium processor-based 
machine. Gateway's 4X "quad-speed" CD-ROM and 100MHz 
of computing power transform your system into a runaway 
power train. And with a throughput of 600KB per second, the 
quad-speed CD-ROM is the only way you can have true full- 
screen, full-motion video today. All today's and tomorrow's 
software applications fly, and video and animation are 


smoother and cleaner. Gateway's quad-speed CD-ROM 
includes a motorized tray and is ATAP] compliant, something 
you'll need when Microsoft® Windows '95 comes along. 


For decades, Sony Trinitron technology has been the 
choice for millions who insist on only the very best. Now the 
best computer system in the world is paired with the best 
screen display in the world. Introducing Gateway 2000's new 
Vivitron color monitors. Using Sony Trinitron tube 
technology, these monitors give you the highest quality screen 
images available. Our 17-inch Vivitron monitor, standard 
with the P5-100XL, gives you brighter, richer, and crisper 
colors, a sharper focus and clearer image. With a .26 fine 
pitch, you'll also get an incredibly high screen definition. 
The new Vivitron monitor is standard on all Gateway systems 
that include a 15-inch or 17-inch monitor. 


This collection of Microsoft’s most popular software appli- 
cations is pre-installed on your Gateway P5-100XL. You get 
Microsoft Word, Excel, PowerPoint® presentation graphics 
program, Access® database, and Bookshelf® Bookshelf 
includes seven best-selling reference books that include 
The American Heritage Dictionary, The Concise Columbia 


Encyclopedia, and The World Alamanac and Book of Facts. 


| “Т can't stand secrets. My husband 
and kids always hide my presents 
because they know I'll try to sneak a 
| peek if] can. This year was no 
| exception. I waited until they were 
all asleep, then padded down the 
hallway, crept down the stairs, very 
quietly...yikes...remember the second step creaks! 
And...oh, wow, HOORAY! It’s a Gateway 2000 P5-75 
Family PC! І didn't care if the whole family heard me. Did 
I feel like a kid again? You bet! Suddenly I was back in 
circa 1965, when a tip-toe trip to the tree meant first having 
to free Fluffy's claws from the gold shag carpeting. Then 
while reaching for my Howdy Doody slippers, I was 
suddenly rendered blind by the glare of the silver tree, and I 
went crashing through the aluminum branches and piles of 
presents! I woke up the whole house that year. This year I 
soared through a billion applications in mere seconds with 
the 75MHz Pentium processor in that Gateway machine. I 
was sure the vivid colors of the new 15-inch Vivitron 
monitor were going to jump right out of the screen! My 
husband says the friendly salespeople at Gateway made sure 
we got the computer just right for us. The entire family can 
join in on my fun, because this powerful multimedia system 
has something for all of the ‘kids’ in this house!” 
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Your family's days and nights will be merry and Nd M | Ve d \ 


bright with a P5-75 Family PC™ from Gateway 20007 AO UO o Du i | 2 | RM: + 
Cruising at 75MHz DAN S 35 NE 

This full-featured multimedia Family PC is an cR MM E Se = V 
investment in your family's future with a super-charged md odd g бу, ү) i B | Ж hy P / 


75MHz Pentium™ processor, so all the included software 


applications in our Home Bundle run faster than ever! 


Family PC Power 

As your family grows and changes, this Pentium 
processor-based Family PC will still be right in style. 
Power users are right at home with Intel*'s 75MHz Pentium 
processor and 730MB hard drive. For multimedia 


enthusiasts, a PCI local bus graphics card, double-speed NU UN o US Ше. ing , a | ` ' E > 
CD-ROM, 16-bit sound card and Altec Lansing speakers МУ: LT. Se” o NE АЛ, ifa fa tim. 

are the coolest. And a TelePath™ fax/modem keeps SM z ENS А, Aer ДаР d ў 3 ре: 

everyone connected with the on-line universe. The Pentium АЖ in 4 M ci à 67% а ine 

processor lets you take full advantage of all these features Io — en ee 


and the many new generations of software applications. 3 n. 
For tomorrow's multimedia superhighway, the P5-75 = UE EE а; 
Family РС is your ticket to ride. i 


A Bright New Outlook! 
Your P5-75 Family PC also includes Gateway 2000's 
new 15-inch Vivitron™ color monitor. All your colorful | 
images will now be richer and brighter with Sony”’s entium 
Trinitron? tube technology built into these new monitors. A uie. deihi 
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li 


E E | a “Get outta my way!" 
; E | ИИ "Watch out Shelly, you doorknob! It's mine!" 
| А | eR “No, Shawn, it’s mine 
hs AS f- | “Ah, it’s just like being kids again, Shelly. 
| х з | А | Remember 1977? The presents, the fun, 
3 3 | JE _ and Dad’s dumb leisure suits? He'd 
i ‘mee IM! always warn us, ‘Kids watch out for that 
: к wa S-track player, and don't touch your 
Е" ES fo _ ШУ mother’s shrine to Elvis We were so 
uM s = Е d | Py) competitive, always fighting over each 
~ UM з. Р Шу other's gifts. I’m glad we're all grown up 
E, | dat now, and we get along so well, especially since 
NY you finally stopped being such a spoiled brat.” 


$9 
! 


“Whatever, Shawn, I’m still Mom’s favorite, you buttface.” 
"Well, I guess Gateway 2000's ColorBook and HandBook 
portable PCs have brought out the little hellions in us again. 
But we just can't help fighting over them!" 
“Shawn’s in awe of my HandBook’s ultra-slim size, light 
4 weight and powerful 486 processor.” 

ae.) N “And Shelly can hardly live with herself because she can’t 


believe the full color capabilities of the ColorBook.” 


E | = _ ЖЕ eis “Gosh Shawn, isn’t it nice to have Gateway 2000 here to 
07 | 4 ji GATEWAY 2000 make us feel like kids again?” 
"4 af чч EE ш “Yeah, it sure is. In fact, Mom thought now would be a good 


ЕРЕ е: | 600-346-705 8 | time to tell you that we really adopted you from Martians.” 


HandBook® 486SX-33 


Now you can have the revolutionary HandBook portable 
PC from Gateway 2000® for as low as $999! You’re getting a 
real 486 PC that measures a mere 10 by 6 inches and weighs 
just under three pounds. This little stocking stuffer is the 
subnotebook to have by your side at all times. It’s perfect 
alone or as a go-between when you're traveling from desktop 
to desktop. 


E 2.94 Lbs., 9.75” x 5.9” x 1.6" 
E 4MB RAM 

Ш 250MB Hard Drive 

B Leather Carrying Case 

E Microsoft® Works 


$999 


ColorBook'"" 486SX-33 QuickShip* 


Quick! Make your (or someone else's) holidays brighter 
with Gateway's ColorBook portable PC. You can have the 
ColorBook 486SX-33 QuickShipped to your door within 
48 hours* of ordering. And there's no reason to worry about 
that hard-to-buy-for person on your list. Everyone needs the 
colorful desktop performance of a Gateway 2000 ColorBook! 
Call today and ask about these and other great deals on 
Gateway portables. 


B 5.7 Lbs., 11.7" x $5" x 1.77" 
Ш 4MB RAM 

Ш 250MB Hard Drive 

B 9.4" Dual-Scan LCD 

E 96/24 Fax/Modem 

Ш Carrying Case 

Ш Microsoft Works 


$1999 


*48-Hour QuickShip program applies only to the ColorBook 486SX-33 configuration. Your 
PC will be delivered within two business days from the time of order. No additions or 
deletions can be made to the configuration. Available for approved credit card orders only. 
Domestic U.S. orders only. 
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“The warmth and fun of 
the holiday season is timeless. 
I guess with today's ultra- 
busy lifestyles, it's even 
more important to make 
pp» memories and build 
i » "i | traditions with family. 
Rust} Well, as long as you can stand sitting 
through the kids’ 75 verses of ‘Jingle Bells’ and Uncle 
Ricky always stopping by to borrow the nutcracker. But 
years from now, my wife Lily and I will sit down to watch 
our holiday videos, and after we fast-foward past the cat 
eating tinsel off the tree, we'll remember how excited little 
John and Mary were to open that huge cow-spotted box from 
Gateway 2000. For just $1,899, Gateway gave us a full- 
featured multimedia system. And with all the great software 
titles pre-installed on our 4DX2-66 Family PC, Lily and I 
started feeling like kids too! Not enough to eat a whole tin 
of peanut brittle or anything, but we sure stayed up late that 
night exploring Microsoft Golf and Cinemania °95. Our 
Family PC has opened up whole new worlds for John and 
Mary, too. They’ve been entranced by MS Fine Artist, and 
Encarta multimedia encyclopedia. Lily and I are happy 
knowing that the fun and learning they experience with 
Gateway’s 4DX2-66 Family PC will last them a lifetime.” 


and h 


The Gateway 2000? 4DX2-66 Family PC™ brings all 
the rewards of a fully featured multimedia system into your 
home at a price that defines “family values.” Our Family PCs 
start from $1,499 for the 4DX2-50 model and include a local 
bus graphics card, double-speed CD-ROM, 16-bit sound card 
and Altec Lansing speakers for a quality audio system. Listen 
to your music CDs, experience all the sights and sounds of the 
included multimedia software, and connect with people from 
all over the world through the standard fax/modem, including 
communications and on-line software. 

Cornucopia of Software! 

Ап incomparable array of software is included with all 
Gateway 2000 systems — the most you'll get for your 
money...anywhere. All Gateway 486 and Pentium processor- 
based desktops are pre-installed with Microsoft® DOS" 6.22, 
Windows™ for Workgroups 3.11, and now Microsoft Money. 

[he Incomparable Home Bundle from Gateway 

All Gateway Family PC configurations include our Home 
Bundle. This incredible collection of Microsoft software 
applications has literally everything your family needs to work, 
play and learn at home. You'll get MS Works, Encarta '95, 
Money, Cinemania '95, Golf and Fine Artist. 


Microsoft Works 3.0 for Windows Multimedia Edition 
You'll never need another software package for your home 
office. This program combines: a word processor, spreadsheet 


with graphing, database, electronic communications, financial 
analysis, charting and illustration. 


Microsoft Encarta '95 Multimedia Encyclopedia 

Learning is an adventure with text, images, animations and 
sounds that work together to create a fascinating universe of 
knowledge. Over 25,000 articles, 17,000 multimedia 
elements and the complete text of Funk and Wagnall's New 
Encyclopedia are included. 


Microsoft Money 3.0 

Now every Gateway desktop system includes Microsoft 
Money, your personal financial wizard that'll help you take 
control of your finances and plan for the future. 


Microsoft Cinemania® '95 
Explore the magic behind the movies with hundreds of 
reviews, biographies, photos and sound clips. 


Microsoft Multimedia Golf 

Traverse the wonder of Torrey Pines, consult a golf pro, 
and play a game of golf any way you please. You'll 
experience real sounds of chirping birds, swinging clubs and 
gurlgling water. 
Microsoft Fine Artist 

Kids can create animated pictures and projects like posters 
and comic strips, and hear dozens of wacky sounds! 


800-846 
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Gateway 2000? Family PCS 


4DX2-66 FAMILY PC WP5-60 HOLIDAY SPECIAL Р5-75 FAMILY PC 


Ш Inte]? 50MHz 486DX2 CPU* Ш Intel 66MHz 486DX2 CPU* Ay At press time, the Gateway 2000 — B Intel 75MHz Pentium" Processor" 


Ш 4MB RAM E 8MB RAM elves were still busy finalizing this li 8MB RAM, 256KB Cache 

Ш 340MB 13ms IDE Hard Drive B 730MB 13ms IDE Hard Drive very special configuration to brighten Ш 730MB 13ms IDE Hard Drive 

® Local Bus Graphics with IMB Ш Local Bus Graphics with IMB your holidays. You'll get an Ш PCI Enhanced IDE Interface 

R, Double-Speed CD-ROM, 16-Bit — 9 Double-Speed CD-ROM, 16-Bit unbelievable value on a 60MHz Ш PCI Local Bus Graphics with 1MB 
Sound Card & Altec Speakers Sound Card & Altec Speakers Pentium processor-based system so R Double-Speed CD-ROM 
2400/9600 Data/Fax Modem 4 TelePath™ II 14.4K Fax/Modem incredible that we needed more time — 9^, 16-Bit Sound Card & Altec 

Ш 3.5" Diskette Drive W 3.5" Diskette Drive to make it extra special! Speakers 

B 14" Color SVGA Monitor B 14" CrystalScan® Monitor , TelePath II 14.4K Fax/Modem 

E Mini Desktop Case E Mini Desktop Case Call today for all the details? Ere Diskette Drive 

B 101-Кеу Keyboard & Mouse B 101-Кеу Keyboard & Mouse NI 5" Vivitron™ Color Monitor 

Ш MS-DOS* 6.22 & WFW 3.11 Ш MS-DOS 6.22 & WFW 3.11 E Desktop Case 

A MS Works," Encarta '95, & MS Works, Encarta '95, Money, B AnyKey® Keyboard & Mouse 
Money," Cinemania '95, Golf & Cinemania '95, Golf & Fine Artist MS-DOS 6.22 & WFW 3.11 
Fine Artist 8 3-Year Limited Parts Warranty MS Works, Encarta '95, Money, 

N 3-Year Limited Parts Warranty $1 809 Cinemania '95, Golf & Fine Artist 
$1 499 07499 Parts Warranty 

The Special Treatment Only From Gateway 2000 | $ 
Gateway's friendly employees are dedicated to providing our customers P5-90 FAMILY PC 


with only the best service and support. We'll custom configure any system to | 
your specifications. You also get toll-free technical support for the life of ® Intel 90MHz Pentium Processor" — B 3.5" Diskette Drive 


your system and a 30-day money-back guarantee. All Gateway 2000 desktop —  8MB RAM, 256KB Cache NE " Vivitron Color Monitor 

PCs and monitors are backed by a three-year limited warrany on parts. Call R 1GB 10ms IDE Hard Drive B Desktop Case 

or write us and we'll send you a free copy of our warranty. Ш PCI Enhanced IDE P = AnyKey inen ep 

Easv Pavment Options PCI Local Bus Graphics with 2MB MS-DOS 6.22 & 3.11 
م‎ accepts iam major credit cards and C.O.D. terms, with net 30- A Double-Speed CD-ROM AMS Works, Encarta 95, Money, 

day terms and leasing options available to qualified commercial customers. R 16-Bit Sound Card & Altec Cinemania '95, Golf & Fine Artist 

addi Speakers R J- Year Limited Parts Warranty 
Gateway 2000 DuoLine MasterCard* card & TelePath IL 14.4K Fax/Modem $2899 


You can apply for the Gateway 2000 DuoLine MasterCard card, issued by 
Dial Nationa! Bank, Des Moines, Iowa. Be sure to ask about our “90 Days 
No Payment" Program! 


Professional Systems 


4DX2-50 P4D-66 P5-75 P5-90 BEST BUY 


И Intel SOMHz 486DX2 CPU* 
Ш 4MB RAM 

E 340MB 13ms IDE Hard Drive 
Ш Local Bus Graphics with IMB 
Ry, Double-Speed CD-ROM 

W 3.5" Diskette Drive 

B 14" Color SVGA Monitor 

Ш Mini Desktop Case 

B 101-Кеу Keyboard & Mouse 
Ш MS-DOS 622 & WFW 3.11 


E Intel 66MHz 486DX2 CPU* 
E SMB RAM, 256KB Cache 
Ш 730MB 13ms IDE Hard Drive 
Ш PCI Enhanced IDE Interface 
W PCI Local Bus Graphics with IMB 
8, Double-Speed CD-ROM 
B 3.5" Diskette Drive 
9 15" Vivitron Color Monitor 
E Desktop Case 
B AnyKey Keyboard & Mouse 


RMS Works & Money Ш MS-DOS 6.22 & WFW 3.11 
Ry 3-Year Limited Parts Warranty  ® MS Office Professional, 
Bookshelf & Money 
4DX2-50 $1299 N 3-Year Limited Parts Warranty 
4DX2-66 $1599 $1899 
(w/ 540MB Hard Drive & 8MB RAM) 
P5-100XL 


B Intel 100MHz Pentium Processor” 
Ш 16MB RAM, 256KB Cache 

9I GB 10ms IDE Hard Drive 
Ш PCI Enhanced IDE Interface 
B ATI Mach 64 with 2MB VRAM 

R Quad-Speed CD-ROM 

A 16-Bit Wavetable Sound Card & 

Altec ACS-31 Speakers w/ Subwoofer 

Ш 3.5" Diskette Drive 


Ask about our 
"90 Days 
No Payment" 
Program 


NO PAYMENTS 


®, 17" Vivitron Color Monitor 

B Tower Case 

Ш AnyKey Keyboard & Mouse 

Ш MS-DOS 622 & МЕМ 3.11 

& MS Office Professional, 
Bookshelf & Money 

R 3-Year Limited Parts Warranty 


$4299 


Upgradable 


B Intel 75MHz PentiumProcessor* 

Ш 8MB RAM, 256KB Cache 

Ш 730MB 13ms IDE Hard Drive 

Ш PCI Enhanced IDE Interface 

Ш PCI Local Bus Graphics with IMB 

R, Double-Speed CD-ROM 

B 3.5" Diskette Drive 

9, 15" Vivitron Color Monitor 

E Desktop Case 

Ш AnyKey Keyboard & Mouse 

E MS-DOS 6.22 & WFW 3.11 

& MS Office Professional, 
Bookshelf, & Money 

& 3-Year Limited Parts Warranty 


$2299 
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~ "Tou've got a friend in the business, "® 


Ш Intel 90MHz Pentium Processor* 

Ш 8MB RAM, 256KB Cache 

Ө, 540МВ 13ms IDE Hard Drive 

E PCI Enhanced IDE Interface 

& PCI Local Bus Graphics with 2MB 

©. Double-Speed CD-ROM 

Ш 3.5" Diskette Drive 

AN 15" Vivitron Color Monitor 

E Desktop Case 

Ш AnyKey Keyboard & Mouse 

Ш MS-DOS 622 & МЕМ 3.11 

® MS Office Professional, 
Bookshelf & Money 

R, 3- Year Limited Parts Warranty 


$2499 


646-205 8 


Celebrate the season with festive extras from Gateway! 
Gateway 2000 peripherals and software sold only with purchase of a system. 


Systems can be custom configured with the options listed below pre-installed. 


Multimedia 


Audio Starter Kit 

Here's everything you need to add multimedia to a Gateway PC. 

lI Gateway 2000 16-bit CD-quality sound card, compatible with Sound 
Blaster" cards, with MIDI/game port, mic in, stereo line in/out 

Bl 2 Altec ACS-5 speakers 
$99 (with system purchase) 


Wavetable Audio Multimedia Kit 

Once you've heard wavetable audio, basic audio will never do! 

BI Ensoniq Soundscape 16-bit wavetable sound card, MT-32 and FM mode 
compatible. Supports most software for popular sound cards and standards 
including General MIDI, Sound Blaster, AdLib, Roland MPU 401, 

MS Windows Sound Sytem and MT 32 

Ш New Altec Lansing ACS-31 three- 
piece speaker system P Im 
$249 (with system purchase) < К EL. WE" CUI 
$119 (to upgrade from systems tha..." М Е Е 
include the Gateway 16-bit sound cards „еў E 
and Altec speakers) Ж. 


Altec Lansing ACS-31 Speakers 

А Gateway exclusive from Altec Lansing: a three-piece speaker set at a two- 
piece price. Two 3-inch free-standing speakers crank out up to five watts per 
channel while the subwoofer can deliver 15 watts of heart-pounding bass. 
$99 (with system purchase) 

$60 (to upgrade from systems that include Altec speakers) 


Multimedia Software Starter Pack 

You get nearly $700 worth of software for less than $100! Package includes 
Mad Dog McCree, Tuneland, Mayo Clinic Family Health Book, Better 
Homes and Gardens Cookbook, The Lawnmower Man, Sitting on the Farm, 
Mavis Beacon Teaches Typing, Chess Master 3000, U.S. Atlas and World 
Atlas. You also get a compact disc cleaner and 20-disk storage rack. $75 


Call and ask about flight pack software including some of the 
latest flight titles from Gateway. \ 
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Solutions Focus Training 


High-lech ‘Training 


MICKEY WILLIAMSON 


alk into virtually any computerized class- 
room—whether in an elementary school or 
corporate training center—and you will find 
the same basic process in use. Students are 
expected to read a static screen of information and then press a key 
or select an answer from a list of options to advance to the next 
screen. Just as early computer technology did little but automate 
manual methods of doing business, so, too, instructional technol- 
ogy, or CBT (computer-based training), has provided scant im- 
provement over printed books and standardized test forms. 

This scenario reduces the student to the role of passive reader, 
à selector of multiple-choice answers. À student who picks the 
wrong answer sees a message such as "Incorrect. Try again." 
This process assumes that a student can learn by passively ab- 
sorbing information, and the degree of learning is measured by a 
student's ability to recognize the correct answer from among a set 
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of choices. The only real difference between this scene and the tra- 
ditional teacher/classroom style of pedagogy is that the computer 
lets each student move through the material at his or her own 
speed. But information is always presented in the same way and 
the same order. 

This approach to CBT is based, in part, on outmoded theories 
of learning. Procedural programming methods enforce a linear, se- 
quential interaction between the student and the computer; these 
methods couldn’t help but require every user to learn in the same 
fashion. On the other hand, event-driven programming coupled 
with TV-quality video, which has finally matured to industrial- 
strength levels, adapts to each individual’s learning style and 
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lets the user, not the developer, determine the sequence of events. 

Andersen Consulting (Chicago, IL) has capitalized on both 
these technologies to produce multimedia training courses for 
its employees. Its efforts are based on research from the ILS (In- 
stitute for the Learning Sciences) at Northwestern University 
(Evanston, IL) and its controversial director, Roger Schank (see 
the text box “The Gospel According to Roger Schank”). 

That effort has already paid big benefits. In a typical year, 
Andersen Consulting was spending $200 million, including pay- 
roll and travel, on training for 30,000 employees, about half of 
whom required education in basic business practices. Now, thanks 
to the ILS-Andersen collaboration, training time is compressed. 
Until the advent of these CD-ROM-based multimedia courses, 
employees would take a six-week training course before their 
first consulting assignments. Today, employees can get “just-in- 
time ишиц E they begin a new consulting engagement. 

Even the one or two weeks per year that 
partners and managers used to spend in 
training is likely to be shortened. 


Changing Times, Changing Procedures 

Here’s a typical training experience prior 
to the CBT project. Pedro Suriel, a staff 
consultant with Andersen’s change 
management service and a member of 
the multimedia CBT group, described 
his six-week introductory training course 
under the old regime. The first three 
weeks were spent at his local office. In- 
structors provided an orientation to the 
company and its policies, introduced stan- 
dard procedures used 
in the change man- 
agement service when 
working with clients, 
and taught about tools 
used in the service to 
produce deliverables 
for the clients. Suriel 
spent the final three 


Chicago-based | 
Andersen Consulting | 
leverages state-of-the- 

art computer-based | 
systems to train its | 


| people, saving money weeks at Andersen's 
in the process Center for Profes- 
| sional Education (St. 
| — Charles, IL). He and 
other trainees were introduced to a hypothetical company about 
which they had to gather information and put together a set of ob- 
servations and recommendations for a consulting engagement. 
The new system, known as the BPC (Business Practices 
Course), is a self-paced, interactive replacement for the tradi- 
tional instructor-led program. BPC cuts training time from 65 to 
40 hours, according to the company. Also, Andersen personnel can 


take the BPC in their home offices, eliminating the need (and 
time and expense) to travel to the St. Charles center. The reduction 
in training time translates to a payroll saving of about $2 million 
and a training delivery saving of some $8 million per year, ac- 
cording to Larry Silvey, partner in charge of Andersen's Profes- 
sional Education Division. Furthermore, BPC's developers have 
been able to incorporate the experience of some of Andersen's most 
senior consultants. А trainee about to undertake an assignment 
in unfamiliar territory (e.g., manufacturing) can visit that portion 
of the BPC and be briefed on what to expect in the field. 

The multimedia application's platform requirements are rela- 
tively simple: It runs on a PC compatible with a 33-MHz 386DX 
processor, 8 MB of RAM, a 256-color УСА card and monitor, a 
mouse, a CD-ROM player, an Intel ActionMedia II DVI board, 
an external audio amplifier, and headphones, running DOS 5.0 and 
Windows 3.1. The 180 minutes of professional-quality video 
runs satisfactorily on a CD-ROM drive. 


BPC Modules 

The BPC has 15 modules that simulate a business challenge that 
an Andersen staff member might encounter in a consulting en- 
gagement at the hypothetical Perrin Printing and Publishing Co., 
a publisher of hardcover and paperback books. Using audio and 
video clips stored on CD-ROM, you interview PP&P personnel, 
receive phone calls, get advice from senior Andersen consul- 
tants, review internal Andersen memos, and attend meetings with 
senior PP&P management. At the end of the BPC, you deliver a 
presentation outlining the kinds of findings and recommenda- 
tions that would normally be delivered to a client. 

With the BPC, you control the pace of learning using a verti- 
cal button palette on the right side of the screen (see the text box 
“А Palette of Buttons"). The button palette, standard for all mod- 
ules, lets you access various support systems and navigational 
tools. Working in a local office, you can tape a memory aid to the 
monitor, explaining the action of each button. 

You can work on department modules in any order; the course 
map indicates which modules have been completed or partially 
done and which have yet to be started. This flexibility lets trainees 
analyze the business in whatever fashion makes sense to them, de- 
pending on how their own backgrounds and experience lead 
them to view the business. By contrast, in an instructor-led course, 
the teacher would choose the path, and the course trainees would 
be obliged to adopt the teacher's point of view. 

BPC’s operating features are designed to take into account 
good instructional technique and the fact that for many Andersen 
trainees, English is not their primary language. For example, 
trainees can use the button palette to replay and review the material 
as often as desired, and they can elect to have subtitles appear on 
any video clip. А small user manual provides time-to-completion 
estimates for each module to aid trainees in budgeting time, but 
everything else they need to know is built into the CBT system. 


This Is Your Mission 

The course begins with a simulated telephone call from Ander- 
sen's staffing department. The caller assigns the trainee to a con- 
sulting engagement at PP&P designed to provide an overview of 
the company's business processes and areas where improvement 
is possible. The caller tells the trainee that PP&P's sales have 
been good but that profits are down; the caller refers the trainee 


to the PP&P project manager, who wants a meeting that morning. 
continued 


WHAT CONTEMPORARY MULTIMEDIA TRAINING OFFERS 


Andersen Consulting wanted to improve the quality and 
cost of the training it must provide for over 15,000 
employees per year. It needed to do the following: 


* Present knowledge of the company's business 
practices, procedures, and policies. 


* Provide up-to-date training tailored to an employee's 
new assignment. 


° Improve managerial skills. 


e Make training accessible at any Andersen facility. 


The Course Design 


e 15 integrated modules, expandable 
to cover new areas. 


e Consistent user interface. 


* Use of digital video to reinforce points 
and present options. 


The Hardware 


e 33-MHz 386 PC compatible, 8 MB of 
RAM, and a 120-MB hard drive. 


e CD-ROM drive. 


e Intel ActionMedia 11 ОМІ video board 
with VGA monitor. 


The Savings 

e 40 percent reduction in course time. 
* Eliminates need for most travel. 

* $10 million total annual savings. 


Lessons Learned 
• A good CBT system provides for a 
variety of leaming styles. 


* There's more than one correct answer 
to a question and more than one way 
to approach a task. 


• People learn more from their mistakes. 


* Correction should come immediately after the mistake is 
made and should take the form of pointing out altematives, 
not presenting a single correct response. 


* Information is often best remembered if it comes in the 
form of stories told by expert veterans. 


* People with different backgrounds and experience may 
choose to approach course material differently. There is no 
single correct way to begin. 
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What's one without the other? 


Your notebook PC and the new HP DeskJet 320 printer. 


See aa м Шотага hp com on dw Word fide Web. LAUREL & HARDY CHARACTERS Бел by Larry Hermon Penra Corp. Hallptrond, CA 90075. ЛИ Rights Reserved. ©1004 Hewieti Рига Compey. PEI2113 


High-quality mobile printing. 


Compact and light, IK $379 list price, actual 
just 4 lbs. price may be lower. 
Upgradable to color for Bundled with optional sheet : 
just $49. And ColorSmart feeder for a list price of $455. HP Printers 
technology makes it EE 
vibrant and easy іо use. Check the Yellow Pages for Р 
x ` ihe HP dealer nearest you. U | HEWLETT 
"a-— 7. csl T hp PACKARD 


Solutions Focus Training 


In a video clip, the manager briefs the 
trainee on PP&P's situation and on the 
makeup of the Andersen Consulting team 
assigned to the project. Here is one place 
where the course departs from reality in 
the interests of educating the trainee. 
Trainees are not told to take notes during 
the briefing; those that don't will proba- 
bly have to replay the video clip, a luxury 
not often available in real life. The lesson 
that note-taking is important is hardly lost 
on those who have to backtrack, but the 
point is not made explicitly. Instead, the 
course accommodates different learning 
and organizational styles. According to 


Schank's theories, you are likely to learn 
more from your mistakes than from being 
told what to do. 

Each module begins with a memo from 
the senior consultant on the project, pro- 
viding detailed information relating to the 
business function being analyzed. Also, 
working papers for each module set out a 
final goal and contain a list of tasks to 
complete in reaching that goal. In working 
through this list, the trainee uncovers busi- 
ness issues and records them in the key 
problems section of the binder. Gradually, 
the trainee develops an understanding of 
how the problems in one business area re- 


late to those in other areas. 

For example, to analyze the product de- 
velopment function, the trainee must create 
a work-flow diagram using built-in graph- 
ics tools. The system offers suggestions on 
how to build the work-flow diagram, but 
the trainee can disregard them and proceed 
in some other way—perhaps interviewing 
a company official—which may be just as 
productive as the suggested approach. 


The HR Model 

All but one of BPC’s 15 modules present 
tasks that a trainee would be expected to 
perform in the course of a consulting 


A Palette of Buttons 


Map The Map button provides a view of 
the Perrin Printing and Publishing Co., 
depicted as a floor plan of the compa- 
ny's offices. The floor plan parallels the 
available course modules and provides 
navigation support. There are reception 
and conference rooms, as well as ac- 
counting and finance, procurement, 
sales-order processing, management and 
administration, sales and marketing, and 
manufacturing departments. Offices in 
each department are organized around a 
specific function; for example, the man- 
agement and administration department 
has offices for management reporting, 
human resources management, and 
management planning. 


Papers Clicking on the Papers button 
gives you access to a virtual loose-leaf 
binder that accumulates information 
from each business department as you 
visit it. Like a paper binder in which 
you flip through a consultant's notes, 
you can revisit this feature at any time. 


Detail You can click on the Detail but- 
ton—which identifies business terms, 
processes, and functions—for more de- 
tailed explanations. 


How? This button accesses a reference 
for descriptions of how particular busi- 
ness functions or processes are per- 
formed. 


Huh? With the Huh? button, you can 
call from the reference system a high- 
level overview graphic that permits 
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Publishing Co., whose business procedures and problems аге the subject of the СВТ system. The map may 
also be used to navigate from the subject matter of one department to another. 


searching for specific business terms, 
processes, and functions. 


Why? The Why? button provides you 
with specific feedback based on actions 
previously taken. 


Next? This button suggests what to do 
next to complete an activity. 


Play and Pause The Play button toggles 
to Pause, causing the scroll bar to 
rewind or fast-forward voice and video 


clips. Both buttons are designed to in- 
crease the course's effectiveness over 
that of an instructor-led curriculum. 


Help The Help button offers tutorials 
containing specific instructions on what 
to do to complete a module and how to 
navigate through the course. 


Save You can save your work to a 
floppy disk using the Save button. 


„с = M 
Exit Returns you to the reception area. 
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One button. One finger. 
Total control. 


Our FlexScan* professional 
display monitors now include ScreenManager;'* 
a powerful, on-screen control system | 
that puts all vital image controls at 
| your fingertips. ScreenManager 2246 
gives you the feeling of a graphical user environment (GUI). TERT этч 
All adjustments for color, distortion, sizing, moiré reduction c 
and other functions are easily made by scrolling through a series 
of on-screen menus with our popular thumbwheel. Setting each 
individual adjustment is as easy as clicking on a mouse. ScreenManager is another 
Nanao innovation, and an answer to the growing need for less intimidating technology. 

With ScreenManager, Nanao's award-winning family of monitors — featuring 
ultra high resolutions, sharp edge-to-edge focus, and energy-saving features — are better Superior In Every Detail 
3 ‚ М - 
than ever before. Because they re easier to use. Just think. You don't have to keep looking MARAS IRA CORPORATION 
at your manual for instructions. All the adjustments you need to make are displayed right 23535 Telo Avenue, Torrance, CA 90505 
on the screen. When we developed ScreenManager, we put monitor control right where (310) 325-5202 Fax: (310) 530-1679 
it belongs — at your fingertips. 1-800-800-5202 
Superior In Every Detail is a registered trademark of Манао Corporati 
z ғ dispisys one menu ad a ime, Sereen Manger annlaible on 


SereenManager 
selected models, **3 year on P б L. 1 year on СКТ. АЙ product names are 
FINALIST trademarks of their respective companies, ©1994 Nanao USA Corporation. 


3 Year Warranty™ 


Circle 110 on Inquiry Card (RESELLERS: 111). 


solutions Focus Training 


engagement. The exception is the HR (hu- 
man resources) module, which requires 
the trainee to run the HR department for 
four simulated years. The goal is to manage 
the department in such a way that the 
morale and productivity of three employ- 
ees (taken to represent the entire employee 
class) remain high. Dials that show morale 
and productivity are visible throughout the 
exercise. À box showing company profits 
is also displayed to underscore the rela- 
tionship between employee attitudes and 
actions and the corporate bottom line. If 
productivity and morale dip too low, the 
trainee is fired. 

The HR task involves examining each 
personnel file, which includes position, 
salary, experience, performance, attitude, 
and ability. One file reveals that an em- 
ployee's ability and experience are ap- 
propriate for the job, but his or her per- 
formance has been consistently low. A 
simulated counseling session with the em- 
ployee reveals that he or she has no prob- 
lem with the work. The trainee can click 
on a button that gives suggestions on im- 
proving performance (e.g., training is im- 
portant to increase ability, rewarding the 
employee can increase motivation, and 
so on). 

Clicking on a context-sensitive How? 
button tells you wher additional training is 
appropriate. This leads to a video clip of an 
Andersen partner telling a war story that 
training is inappropriate when the em- 
ployee already has the required skills. 
These video clips were made by real An- 
dersen consultants talking about specific 
experiences. 

Throughout the module, events occur 
based on the trainee's actions. À trainee 
who neglects to document the employee's 
poor performance before firing him will 


J 


Jerome Marshall 
ЖЭ.) Shift Supervisor 


VR 
4t 


j| Shirley Christian 


K 
a 


Andrew Rosenthal 


EY | Press Operator 


During a simulation, students try keepiag PP&P afloat over muttiple business cycles. 
Through this activity, they acquire an understanding of HR management principles. 
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later on get a notice that the ex- 
employee is suing the company 
for wrongful discharge. At any 
time, the trainee can advance 
the simulation time on a scroll 
bar to see the results of past ac- 
tions, including the productivity 
and morale meter readings. 


Your Point Is Noted 

In some modules, you can view 
taped interviews and type notes 
into the Windows Notepad. The 
system automatically connects 
the video clip with the note file 
so that both are available on replay. No 
attempt is made to judge the quality of the 
notes; but the system does record which 
clips—and thus which problems—have 
attracted your attention and which prob- 
lems have been overlooked. 

At all times, you can browse through 
the BPC’s underlying reference system, 
which defines business terms and other 
useful information. The system also mon- 
itors your mistakes. If you seem uncertain 
about how to proceed, the system will lo- 
cate an appropriate place in the reference 
system for you. If a mistake is repeated 
more than once, the system will seek an- 
other reference that provides somewhat 
different information. 

When the Done button is active, you can 
decide whether to end the task or continue 
working. Selecting Done means it’s time 
for feedback. You may be challenged to 
substantiate all the problems identified, and 
this is where note-taking pays off. If there 
is no justification for listing a problem, it 
must be deleted. Guessing at the list of 
problems won’t work, either, because you 
must substantiate each one on the list. For- 
tunately, interview clips and other infor- 
mation can be revis- 
ited at will. 

To stop using the 
BPC, click on the 
Save button to save 
your session infor- 
mation to a floppy 
disk, and then click 
on Exit. This lets you 
continue your course 
work on a similarly 
equipped computer in 
any Andersen office. 
Each module takes 
between one-and-a- 
half to two-and-a-half 
hours to complete. 


ah, | 


Module Development 
Instructional design- 
ers and content ex- 


Once students have viewed an 

interview with PP&P’s editor in chief, 
they construct an information flow - 
diagram of the Product Development 
function and identify key problems in 


perts work together to create new BPC 
modules. The development process is it- 
erative, and content experts act as trainees 
to ensure the accuracy of information. Em- 
ployees who would normally take the 
course are also involved in testing. In ad- 
dition, screen layouts, menu structure, and 
other aspects of the user interface are scru- 
tinized at this point. Suggested changes 
are assigned priority according to their im- 
pact on learning. After making and de- 
bugging indicated changes, between 50 
and 100 users test the module. In some 
cases, trainees are brought to St. Charles; 
in others, disks are sent to field offices for 
testing. Feedback on both interface and 
content is collected and analyzed. At this 
point, few changes are usually needed, be- 
cause the major content and interface is- 
sues were identified earlier. A pilot test 
comes next—the final hurdle before the 
completed system is released to the An- 
dersen community. 

Andersen’s BPC draws some of its in- 
spiration from the ASK tool developed at 
ILS. The ASK engine is designed to ac- 
cess multimedia databases consisting of 
1- to 4-minute video clips culled from 
interviews with experts, as well as archival 
video material and text. ASK systems let 
developers build video-based "corporate 
memories’ —Trepositories of expertise that 
might otherwise be lost to junior members 
of an organization as their elders retire. 
Developers try to think of every possible 
question a person might have about a par- 
ticular application, to make it easy for peo- 
ple to navigate among the bits of infor- 
mation contained in the system. 

ASK's influence appeared, for exam- 
ple, in the HR module, when the trainee 
wondered whether sending a nonproduc- 
tive employee for additional training might 
improve his or her motivation. À button 
click produced a video in which a senior 
Andersen consultant told a war story show- 
ing that training would be useless where an 
employee already had the requisite skills 


but was not motivated to use them. | 
continued 
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1. The logical way. 

The Sound Blaster" Discovery CD" 16 
kit includes everything you need to 
explore the expanding universe of 
multimedia. And now it's more afford- 
able than ever. You get a Sound Blaster 
16-bit sound card, double-speed CD- 
ROM, stereo speakers, microphone 
and 15 cool software titles. 

SRP, $349.95 
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4. The ultimate way. 

Educational software, games, cool 
creative software. The Sound Blaster 
Edutainment CD™ 16 gives you a Sound 
Blaster 16-bit sound card and double- 
speed CD-ROM. Not to mention over 
40 of the planet’s most captivating soft- 
ware titles and lots more. Or get the same 
kit with an external CD drive in the 
Sound Blaster Edutainment EZ™ 16. 
SRP, $599.95 EZ SRP, $749.95 


BLASTER 
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2. The intelligent way. 

Sound Blaster Digital Schoolhouse" 
is the antidote to mindless video 
games. It turns an ordinary PC into 
an awesome educational system that 
even makes math and spelling cool. 
You get a Sound Blaster 16-bit sound 
card, double-speed CD-ROM, plus 
20 of the hottest educational software 
titles and more. SRP, $399.95 


Іх new 
ways to blast into 
multimedia. 


5. The inexpensive way. 

The Creative OmniCD" 2x is the 
leanest, meanest CD-ROM upgrade in 
the cosmos. The 2x CD-ROM makes 
all your software more exhilarating. 
And it makes you more productive. 
With 6 cool software titles, you can 
dive into multimedia right out of the 
box. SRP, $299.95 


Of course, all these kits give you 10096 Sound Blaster compatibility. And all the 
technical help you need is just a phone call away. So installation is a no-brainer. Want more 
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3. The take-no-prisoners way. 
The most powerful forces of the 
gaming universe have come together. 
And now they're coming to get you. 
Game Blaster CD" 16 brings together 
a Sound Blaster 16-bit card, double- 
speed CD-ROM, plus games to die for, 
like Rebel Assault and SIM City 2000. 
So be careful out there. SRP, $549.95 


6. The bogus way. 

Sure, there are other ways to get into 
multimedia. But why take a chance? 
Sound Blaster sound cards and kits are 
the multimedia sound standard. All the 
hottest games and software are made to 
be played on Sound Blaster. Other 
systems don't seem as real or as cool. 
And neither do the people who 

play them. 


CREATIVE 


CREATIVE LABS, INC. 


WSE information? Just visit your nearest Creative Labs dealer. Or call 1-800-998-5227 Ext. 110. 


MULTIMEDIA IS CREATIVE ™ 


© 1994 Creative Technology Lid. The Sound Blaster and Creative Logos are registered trademarks. Creative OmniCD, Sound Blaster Discovery CD, Sound Blaster Edutainment CD, Sound Blaster Edutainment EZ, Game Blaster CD, 
Sound Blaster Digital Schoolhouse and the Sound Blaster Compatibility Logo are trademarks of Creative Technology Lid. All other trademarks are the property of their respective holders. U.S, inquiries: 1-800-998-5227. 
International inquiries: Creative Technology Lid., Singapore, TEL 65-773-0233 FAX 65-773-0353. 
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CPU upgrade. 
OverDrive" processor, a family of single-chip 
upgrades that significantly boosts the overall 
performance of your Intel486" SX and DX 
processor-based PCs. 


Slow performance. 
Your software is bogged down, but you 
can't buy a new PC right now. 
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To speed up your 486, follow the 


OverDrive™ Processor iCOMP™ Performance Index 
Processor 0 W0 200 300 400 


1486" DX-33 - = " 
(435 with Imel ОХА" 100 MBz OverDrive” processor) 


EN 486 SX-25 


(231 with IntelDX2" 50 MHz OverDrive processor) 


The bated COMP iade rs а apir гаар of thr pexiormance of Intel mecroprocesecrs os a broad range of applications and bearkmarks. 
AB ICOMP airs rangs arc ротой w йс МА XX graeme (25 Mir) which bus em COMP rates of 100. 


Speeds up software. 

Microsoft Excel" 4.0 runs 122% faster and 
Microsoft Word" 2.0 12096 faster when you 
upgrade а 1486" DX-33 processor with an 
IntelDX4" 100 MHz OverDrive processor. 


Call 1-800-538-3373, ext. 178. 


To find out more about the family of OverDrive 


processors and to receive a free demo disk. 


+For European residents, call +44 (0) 793 431155, and ask for infopack IOD17. 
© 1994 Intel Corporation. *Other brands and names are the property of their 


respective owners, 
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Solutions Focus Training 


The Gospel According to Roger Schank 


Roger Schank, the Brooklyn-bom head of North- 
western. University’ s ILS (Institute for Learning 
Sciences), i is one of the more colorful figures in the 
AI community, perhaps known as much for his 
blunt speech as for his work in education, cognitive 
science, Al, and creativity. Schank is a persuasive 
critic of school systems everywhere. Children and 
adults, he argues, learn best when they receive in- 
formation at the moment they need it. This makes 
classroom learning an oxymoron by Schank’s stan- 
dards. In a class of 25, a teacher who answers one student” S 
question is wasting the time of the other 24, because the infor- 
mation being given is not what they need at that moment. 
Schank calls the traditional mode of education by computer 


"the page-turning architecture" and the reason most education- 


al software today is devoid of excitement or educational value. 
For the most part, the current model of learning sees the stu- 
dent as a kind of sponge, willing and able to soak up whatever 
material i is presented, regardless of whether it is perceived as 


interesting or useful. Provision for individual learning styles is 


missing, and there is no hint that learning can be exciting, or 


that making mistakes might be a better way of 
learning. 

Schank has a vastly different view of how БОД 
learn: They learn by doing, making mistakes, and 
= za = having experts share experiences to show people 
— what has gone wrong. To test his theories of how 
| people actually learn, remember, and reason, 

Lo i Schank founded ILS in 1989, with sponsorship by 
S Andersen Consulting, one of two business units of 
— The Arthur Andersen Worldwide Organization, 
which is headquartered in Chicago, Illinois. ILS's mission is to 
create innovative, computer-based learning environments — 
based on leading-edge research in cognitive science and AI. 
ILS: employs some 160 professional staff m graduate.. 
students. | 

Unlike some of his academic colleagues, who have shunned 
commercialization of their work, Schank doesn't mince words 


when he's asked about Andersen Consulting's sponsorship of 


ILS. Instead, Schank quotes notorious thief Willie Sutton who, 
when asked why he robbed banks, is reported to have replied, 


i "That" S where the money is." 


Teaching Management Skills 

Imparting knowledge of procedures and 
specific techniques is only one aspect of 
СВТ. A more complex problem is building 
skills that involve such intangibles as social 
interaction and employee management. 
ILS has created another tool called GUSS 
(Guided Social Simulation), which is de- 
signed to teach complex social tasks in a 
low-risk, simulated environment that 
shields you from embarrassment. But ex- 
perience-based learning needs an instruc- 
tor to monitor progress and, when appro- 
priate, to offer commentary and anecdotes 
(by way of video clips). 

The GUSS shell has three major com- 
ponents: the interface, which handles input 
and displays information; the simulation 
engine, a general-purpose mechanism for 
manipulating the simulated world; and the 
teaching modules, which look for oppor- 
tunities to present useful feedback. 

GUSS-based applications could serve 
a variety of purposes, such as providing a 
risk-free environment in which budding 
foreign service officers could practice 
diplomacy without starting a war. The 
GUSS components remain the same re- 
gardless of the application; developers 
provide the application's data. In the sim- 
ulation engine, these consist of agents, lo- 
cations, and artifacts (e.g., a telephone and 
project papers). Teaching data includes 
videotaped anecdotes from real experts, 
analyses of your actions, coaching data to 
provide background information, and eval- 
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uation criteria used to provide you with 
feedback at the end of the session. 
Agents observe and react to events in 
the simulated world. They are capable of 
speech acts. Agents can move from one 
place to another in the simulated environ- 
ment, use artifacts (e.g., answering the 
phone or reading a document), and also 
react to events generated by the trainee 
that affect them, whether or not they have 
directly observed the event. Agents are 
endowed with a mental state, represented 
internally as a list of states of mind, se- 
lected by decision rules whose subject or 
IF statements are states of mind and whose 
predicates or THEN statements are mental 
or physical actions. When you view a rep- 
resentation of an agent on screen, three 
meters indicate the agent’s state of mind 
along three axes: happy to angry, calm to 
threatened, and interested to bored. 


Who's the BOSS? 

Using GUSS, ILS and Andersen have col- 
laborated to build an application called 
BOSS (Basics of Supervisory Skills), which 
lets trainees practice management tech- 
niques by supervising a simulated perfor- 
mance-evaluation process. BOSS works 
through computer agents endowed with per- 
sonalities, mindsets, goals, agendas, and 
motives. Trainees interact with these agents, 
and the agents react to the trainee’s inputs. 
Agents can be configured for various per- 
sonality traits. For example, if a consultant 


is preparing for a meeting with a prospective 


client known to be highly argumentative, 
then an agent can be given argumentative 
traits, The trainee can then try out a variety 
of approaches with the agent to gauge the 
client’s likely reaction to each approach. 

One BOSS module is aimed at new 
managers with little or no experience in 
evaluating subordinates. If the course 
trainee wants some philosophical back- 
ground on evaluations, expert agents can 
provide a brief video orientation. BOSS 
then sets up typical situations relating to 
employee evaluations. The trainee plays 
the role of the manager and can seek ex- 
pert advice before making a decision. The 
advice comes from video clips of Ander- 
sen managers and partners, who answer 
questions based on experience they have 
acquired in handling specific situations. 
The knowledge of experienced people is 
an important part of a corporation’s capi- 
tal assets, according to Doug Holyoak, an 
ILS-trained education specialist at An- 
dersen. “The big thing right now is to 
make sure that we can capture it, then in- 
dex and retrieve it at appropriate times,” 
he said. 

BOSS's developers thought long and 
hard about how people could converse 
with the computer agent. The developers 
rejected natural language input as too com- 
plex and settled instead on constrained re- 
sponses in a variety of categories, each 
represented by an on-screen button. 
Trainees can ask for additional informa- 
tion; request an agent to do something, 
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Software Developers: 
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It's Midnight. 


Do You Know Where 
Your Software Is? 


) 


Bringing software into the world is a 
little like bringing up children. You 
always know where they start, but you 
seldom know where they'll end up. These 
days, with illegal use of software so 
common, concerned developers have 
good reason to worry about the products 
of their labor. That's where HASP® - The 
Professional Software 

Protection System, 

comes in. 


Like arespon- ي„‎ 

sible babysitter, - 

HASP accom- ` 

panies your software ~ 
wherever it goes. With HASP ~ 
there, your software won't run out of 
control. Without HASP, in fact, your 
software won't run at all. 


For developers, HASP provides the 
highest level of security and reliability. 
For legitimate users, HASP is a friendly 
and transparent solution. Once 
connected, they won't even feel it's there. 


And if your child wants to play with its 
friends, a single NetHASP lets it run free 
around a local area network. But always 
under your supervision and control. 


Get serious about software 
protection. Since 1984, nearly one 
million HASP keys have enabled 
thousands of software developers, in 
more than 60 countries, to protect their 
software. To find out why HASP is 
considered the best product in the 
market, order your HASP Developer's 
Kit today. 


1-800-223-4277 


The POSS EE $ Choice 


North Aladdin Software Securíty Inc. 
America Tel: (800) 225 4277, 212-564 5678 
Рах: 212-564 3377 
E-mail: sales@hasp.com 
Intl Office Aladdin Knowledge Systems Ltd. 
Tel: 972-3-537 5795, Fax: 972-3-537 5796 
E-mail: aladdin@ aladdin.co.il 
United Aladdin Knowledge 
Kingdom UK Ltd. 
Tel: 0753-622266, Pax: 0753-622262 


] : к France Aladdin France SA 
PC: DOS, Windows, Windows NT, Win 325, 05/2, Tel: 1 40 85 98 85, Fax: 1 41 21 90 56 


Sco Unie SEO. Xenix, Interactive Unix, AIX, AutoCAD, DOS Extenders, LANs MAC (ADB port): Macintosh, PowerMAC, AppleTalk LANs | 1 DOS, Windows AMIGA 


Q аіл Krosa Syme Lid 1985-1008. МА5Р@ и a regard калит of Aladdin Колба буйта Lit Al сег product names am Fairies of thar гопрасвме merulsicrumm. 5:99 


| Australla Conlab 3 8985685 Ш Benelux Aladdin Benelux 080 782098 Ш Czech Alas 2 765085 BE Chile Micrologica 2 222 1388 


Denmark Berndsen 39 577100 ® Egypt Zeineldein 2 3604632 Bb Finland ID-Sysiems 0 870 3520 Ш Germany CSS 201 278804 


| Greece Unibrain 1 6856320 Ш Italy Parner Data 2 26147380 Japan Athena, 3 58 213284 Ш Korea Dae-A 2 848 4481 


New Zealand Training , 4 5666014 BB Poland Systherm 61 480273 Ш Portugal Futurmatica 1 4116269 Ш South Africa D Le Roux, 11 886 4704 


a" Spain PC Hardware, 3 4493193 B Switzerland Opag 61 7169222 Ш Taiwan Teco 2 555 9676 Ш Turkey Mikrobeta 312 467 7504 


Circle 65 on Inquiry Card. 


THEY NOT ONLY 
SOUND GREAT, 
` THEY Put PRODUCTIVITY 


{Ever Notebook |. 
BU. bun. 2 X Acceptance ot 


ы "m. MuttiMedia 
і j^ 


TravelMate" 4000M Series 
e 486 processors from 50MHz to 75MHz 
* Active Matrix Color or 
Dual Scan Color Displays 
° Hard Disk Drives: 200MB to 455MB* 
e Built-in 16-bit sound 
e PCMCIA Type III Slot 
• Integrated Pointing Device 
e Multiple Interfaces including SCSI II, 
Audio Controls, and MIDI/Game port 
* Intel Indeo" Video 


Portable CD-ROM Docking System 
• Double-speed CD-ROM drive (250ms) 
* Built-in stereo speakers 
e Separate NiMH battery gives you 
AC or battery-powered operation 
e SCSI II connection 
e Optional SCSI П bay for additional 
hard drive 


August 1994 
TM4000M/25 


July 1994 
Circle 140 on Inquiry Card (RESELLERS: 141). 


The right multimedia notebook can give you a 
decided advantage in your work. That's why we 
made the TravelMate M Series notebook computers. 

These powerful multimedia machines give you 
desktop PC capabilities in a portable package, 
including the industry's first truly portable, battery- 
powered CD-ROM Docking System. So you have the 
freedom to use them anytime, anywhere. 

The M Series continue the TravelMates' award- 
winning reputation for incredible power, perfor- 
mance and reliability. Each comes standard with 
16-bit sound, a built-in speaker and microphone, 
plus a choice of 486 processors to handle full-motion 
video and speed you through other multimedia 
applications. 

And the optional, battery-powered CD-ROM 
Docking System gives you access to the growing 
libraries of CD-ROM software, no matter where you are. 

The TI TravelMates. They're for people who are 
going places. 

For more information or the name of the dealer 
nearest you, call [-800-TI- TEXAS (1-800-848-3927). 


EXTENDING YOUR REACH" 


«35 TEXAS 
[INSTRUMENTS 


*Depending on model. TravelMate and “Extending Your Reach" are trademarks of Texas Instruments. 
[ndeo is a trademark and the Intel Inside logo is a registered trademark of Intel Corporation, ©1994 TI. 


Solutions Focus Training 


such as set up an appointment; respond to 
something the agent has said; tell the agent 
about something (e.g., make a recom- 
mendation); engage in small talk; perform 
a courtesy, such as apologizing; go to 
another place; or read documents. The 
trainee's action will determine the agent's 
response, which will be in keeping with 
the agent's underlying personality and state 
of mind. 

Agents inherit their decision rules and 
initial mental states from a set of tables 
relating to gender, personality type, com- 
pany, department, and position. Male and 
female agents inherit different conversa- 
tional attributes. An agent 
defined as a CEO inherits 
decision rules associated 
with a "generic" CEO. For 
example, the CEO expects 
employees to be interested 
in the company's success. 
In BOSS, all employees are 
initially endowed with the 
values and beliefs that An- 
dersen identifies as common 
to the people it hires. 


Developing the Courses 

Developers created the BPC 
using Authorware Profes- 
sional for Windows (Macro- 
media, San Francisco, CA), 
an object-oriented authoring 
tool that supports the incor- 


available technology, the development 
team needed to build its own tool to link 
Authorware code and the Winhelp file 
system. 

At the project's inception, collabora- 
tion with ILS could hardly have been 
closer. The seven original development 
team members, normally based at Ander- 
sen's Center for Professional Education, 
went to work at ILS, studying learning 
theory. “They helped us think about what 
the participant would actually do on the 
job with the information we were pro- 
viding,” said Marianne Acovelli, the BPC 
project manager, 


CBT BUILDING BLOCKS 


Organizations interested in developing their own CBT (computer- 
based training) systems using the principles pioneered by Andersen 
Consulting and the Institute for Learning Sciences could start by ex- 
perimenting with DVI technology, which allows playback of profes- 
sional video. Andersen Consulting built a small system using 
Asymetrix's (Bellevue, WA) Tool Book authoring software together 
with a proprietary knowledge management shell built by Ander- 
sen's Center for Strategic Technology and Research in Chicago. 
For your own purposes, an off-the-shelf expert-system shell could be 
substituted for the proprietary component. 


The idea is to implement an on-screen 


in their home offices on their own sched- 
ules, Silvey notes, "we strongly believe 
we're getting more effective education in 
less time spent in the learning process." 
Silvey figures the company regained three 
times its original investment (estimated at 
between $3 million and $4 million) in just 
the first year of BPC's use and will con- 
tinue to save as much with each passing 
year. The 40 percent reduction in training 
time translates to a payroll saving of about 
$2 million and a training delivery saving of 
some $8 million per year. 
Two technology issues remain for An- 
dersen. One is cross-platform deployment. 
While most Andersen of- 
fices have standardized on 
PC compatibles, ILS is a 
Unix and Mac shop, so 
some of Andersen's devel- 
opment work had to be 
done on the Mac. Porting 
across platforms is an on- 
going issue, according to 
Joe Carter, managing part- 
ner for Andersen's Center 
for Strategic Technology 
and Research in Chicago. 
"We're currently using a lot 
of different tools to address 
the problem, but we'd like 
to have a single set of tools 
that we could use across the 
board," he said. 
Silvey is waiting for ful- 


poration of text, graphics, au- A further enhancement might beto |у multimedia-capable 3- 
dio, animation, and digital navigation button so that the trainee — link the system to a product suchas pound notebook computers 
video. Supplementary code сап trigger playback of the video ele- — Lotus Notes that lets trainees ask ques- so that consultants can 
was written in Microsoft C, ments, which would include company tions and match keywords to call up pursue their training wher- 
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smooth-running video—were still being 
beta-tested. Nonetheless, the project came 
in on time. 

The original design team consisted of 
seven multimedia designers and devel- 
opers, with assistance from ILS. At its 
peak, the team had 30 full-time members. 
Some team members were responsible for 
making textual style consistent in all 15 
modules; others managed graphics stan- 
dards for uniform application of such nu- 
ances as highlighting and shadows. An 
important design goal was to provide a 
video war story or explanation when the 
trainee made a mistake. Despite all the 
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Savings and More 

According to Larry Silvey, the ILS/An- 
dersen relationship has grown consider- 
ably from its early days. Today's focus on 
applied research has Silvey wondering 
about several problems that the North- 
western University organization can help 
Andersen solve. 

The mathematics of Andersen's invest- 
ment in CBT are "pretty compelling," says 
Silvey. At least half of the 30,000-member 
Andersen organization requires business 
practices training. Moving those people 
to the St. Charles facility is costly. By cre- 
ating educational tools that people can use 


call a central location and take advantage 
of expert advice, process guidelines, and 
industry-specific information to help with 
consulting assignments. "I think Knowl- 
edge Xchange is going to make a big dif- 
ference in the way we look at things. 
We're going to be able to pass informa- 
tion and ideas around and make the best 
possible use of our knowledge capital," he 
said. Ш 


Mickey Williamson is a journalist based in War- 
wick, Massachusetts, She can be reached on tlie In- 
ternet at wmson@equinox.shaysnet.com or on BIX 
clo "editors." 


THIS REPORTER 
KEPT GOING 


DELL’S NOTEBOOK KEEPS GOING AND GOING... 
Walter S. Mossberg, Wall Street Journal, 9/8/94, Personal Technology Section 


“ату serious traveler who uses these portable PCs 
knows what he or she really wants; a battery that gets decent 
life, one that lets you use your computer continuously on a six- 
hour transcontinental flight. All the fancy features in the world 
arent worth a damn when the battery dies out over Kansas 


City and your report wont be done till Philadelphia. 


AND GOING 


Well, listen up you beleaguered notebook nomads: I have 
found the Holy Grail. It’s a full-featured, high-powered, 


name-brand notebook PC... 


AND GOING 


In fact, I’m writing these words on a Latitude XP that’s 
been left on for about 10 hours and used now and again 
during that period to run various programs. The rest of the 
time, it’s been idle, mainly in a low-power state imposed by its 
automated battery-saving program. It’s got about half its 


charge left, according to the little battery gauge on the screen. 


ACTUAL BATTERY LIFE WILL VARY DEPENDING UPON NATURE AND FREQUENCY OF USE AND CONFIGURATION. 


$0099 3699 4/98 


BUSINESS LEASE: $126/MO. BUSINESS LEASE: $134/MO. BUSINESS LEASE: $173/MO. 

e 9.5" DUAL SCAN STN COLOR e 9.5" DUAL SCAN STN COLOR e 9,5” ACTIVE MATRIX TFT COLOR 

e SMR RAM (36MB MAX RAM) a 8MB RAM (36MB МАХ RAM) * 8MB RAM (36MB MAX RAM) 

» 340MB HARD DRIVE e 524MB HARD DRIVE * 340MB HARD DRIVE 

* NEW SMART LITHIUM ION BATTERY e NEW SMART LITHIUM ION BATTERY • NEW SMART LITHIUM ION BATTERY 
e 5.9 POUNDS e 5.9 POUNDS e 6.17 POUNDS 

* YEAR LIMITED WARRANTY’ e }YEAR LIMITED WARRANTY e YEAR LIMITED WARRANTY 

» 30-DAY MONEY-BACK GUARANTEE e 3 DAY MONEY-BACK GUARANTEE e 30-DAY MONEY-BACK GUARANTEE 
ORDER CODE #600011 ORDER CODE #600013 ORDER CODE #600012 


TO ORDER, CALL NOW. 


800-925-0188 DOLL 


Mon-Fri Tam Эрт CT • Sat lOam-6pm CT • Sun 2pm 5pm CT Less cost. Less hassle. 
[n Canada; Cali 800-668-3021 


Keycode #11ECM 


AND 
GOING ON 


the Dell Latitude XP, which still has 1996 of its power left as 


] wrap up this column, 15 hours since the battery was charged. " 


UT OUR 

NOTEBOOK THAT 
OES ON. 
AND ON өөө 


[ts the notebook that people cant seem to quit talking 


about. So why not check out the specs and prices below and give us a 


call. After all, the choices go on, and on, and on, and. 


1999 2499 52999 


BUSINESS LEASE*: $74/MO. BUSINESS LEASE: $92/MO, BUSINESS LEASE: 5111/МО. 

* 9.5" DUAL SCAN STN COLOR * 9,5" DUAL SCAN STN COLOR • 9,5" ACTIVE MATRIX TFT COLOR 

s JMB RAM (20MB MAX RAM) * 4MB RAM (20MB MAX RAM) * 4MBRAM (20МВ MAX RAM) 

e 200MB HARD DRIVE e 340MB HARD DRIVE e 200MB HARD DRIVE 

e SECOND NiMH BATTERY » SECOND NiMH BATTERY * SECOND NiMH BATTERY 
(REQUIRED FOR EXTENDED (REQUIRED FOR EXTENDED (REQUIRED FOR EXTENDED 
BATTERY LIFE) ONLY $99 MORE BATTERY LIFE) ONLY $99 MORE BATTERY LIFE) ONLY $99 MORE 

s6 POUNDS s 6 POUNDS e 6.3 POUNDS 

e |. YEAR LIMITED WARRANTY’ e YEAR LIMITED WARRANTY e C YEAR LIMITED WARRANTY 

e 39-DAY MONEY-BACK GUARANTEE” * X--DAY MONEY-BACK GUARANTEE e 30- DAY MONEY-BACK GUARANTEE 

ORDER CODE #600009 ORDER CODE #600010 ORDER CODE #600019 


Moxsherg article reprinted fram the Wall Street Journal, copyright 1994, Dow Jones & Co., Inc., all rights reserved. Article references Latitude ХР only. ‘This 3-year Limited Warranry 
consists of Dells standand return-to-depot warranty during the first year, plus a 2-year parts only contract for years 2 & 3. Also included with these systems is 1 year of next-business- 
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specifications subject to change without notice. "Business leasing arranged by Leasing Group, Ine, The Intel Inside logo is a registered trademark and i486, IntelDX 2 und IntelDX4 
are trademarks of Intel. Corporation Dell disclaims proprietary mrerest in the marks and names of athers. ©1994 Dell Computer Corporation. All rights reserved. 
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o reduce the resource in- 
vesunent required for client 
software or to ensure easy 
porting to a range of plat- 
forms, many developers of client/serv- 
er applications choose to use a sockets 
interface as the IPC (interprocess com- 
munications) mechanism between a 
client and a service. Most Unix utili- 
ties, including ftp and Telnet, are 
written to a sockets interface. On Net- 
Ware, this is true of many NLM (Net- 
Ware loadable module) environments, 
such as SNA (Systems Network Ar- 
chitecture) gateways and databases. 

WinSock (Windows Sockets) is be- 
coming a common programming-in- 
terface choice for independent software 
vendors that are porting existing ser- 
vices to Windows NT or that must work 
with multiple-client platforms that do 
not share a common higher-level pro- 
tocol. (For details about WinSock al- 
ternatives and NT's networking com- 
ponents, see the text box “Windows NT 
Network Architecture" on page 94.) 

Unlike other networking APIs, a 
sockets interface does not introduce a 
protocol on the wire. This means that 
an application written for one vendor's 
sockets interface is on-the-wire-com- 
patible with an application written for 
another vendor's interface. For example, applications written for 
Novell's communications interface—ECB/ESR (Event Control 
Block/Event Service Routine)—can communicate with a Win- 
Sock application that is listening on an IPX/SPX socket. Similar- 
ly, Unix applications written for the Berkeley sockets interface or 
TLI (Transport-Level Interface) can communicate with a WinSock 
application listening on a TCP or UDP (User Datagram Protocol) 
socket. 

Those who write services for Windows NT have additional 
advantages offered by the Service Control Manager. These ben- 


BOYER-NELLES 


Here's a hands-on 
guide to answering 
the design questions 


posed by Windows 
Sockets on NT 


Write an NT WinSock Service 


efits include automatic service start-up (in- 
dependent from user log-ins); automatic 
start-up of any dependent services; service 
program installation and control (e.g., ser- 
vice start, stop, pause, and query state) via 
Win32 APIs; access to services on other 
machines on the network; the ability to re- 
vert to the “last known good” configura- 
tion; and the ability to manage access-con- 
trol lists for security. 

But before you rush off and write your own WinSock service, 
you should understand two important areas: address resolution and 
the threading model. Address-resolution issues that must be re- 
solved include how to register the service in a namespace (e.g., 
NetWare's Bindery), how the client will find the service, and 
what protocols you should use. Issues that are involved in de- 
termining the appropriate threading model include how to use 
file handles, choosing the best thread structure, and how to im- 
plement asynchronous support. In this discussion we will ad- 
dress these matters, providing guidelines for those who want to 
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write a WinSock service for 
Windows NT. 


Address Resolution 
Service-address registration 
and resolution and the selec- | 
tion of an appropriate thread- 
ing model constitute two of 
the most important consider- 
ations you encounter when 
writing a WinSock service. | 
We will look at addressing | 
first. 

When a service loads, it | 
registers its address, and per- | __ 
haps additional information, 
with one or more namespaces | 
(see the figure “Service-Ad- 
dress Registration and Res- 
olution”). The service then | 
listens for incoming requests. 
When a client needs a ser- | 
vice, it looks up the service’s 
address in one or more name- 
spaces. The client binds to 
the address and then starts 
sending data to, and receiving data from, 
the service. 

Each namespace handles registration 
and resolution of a service's address dif- 
ferently. What's more, different name- 
spaces have different characteristics. In 
Unix environments, for example, services 
commonly rely on a preconfigured DNS 
(Domain Naming System), as well as the 
/etc/services file, to determine the ad- 
dress. For service lookup, the client com- 
monly uses the gethostbyname() func- 
tion to resolve the host name into an IP 
address. 

In NetWare environments that use SAP 
(Service Advertisement Protocol) to re- 
solve service addresses, services send out 
periodic SAP requests that register a word 
object type with a 48-character service 
name. Entries registered by the service are 
dynamic, and clients can access them by 
sending a SAP request for services of a 
given object type or by scanning the object 
database (i.e., the Bindery). 

In NetWare environments that use the 
NDS (NetWare Directory Service), a ser- 
vice must first add itself to the directory 
schema, defining the properties of the ser- 
vice object, and it must then add the object 
within a container of an NDS tree. The 
service object is prominent within the NDS 
tree and thus does not have to broadcast 
its existence. 

Ideally, the choice of where a service 
registers itself should be left to a network’s 
administrator. Services should not have to 
determine which namespace to register in 
or what the differences between name- 
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spaces аге. Likewise, to find a property of 
a service, such as its service address, cli- 
ents shouldn't need to know which name- 
space they require. 

Dealing with multiple protocols can be 
tricky because protocol families use dif- 
ferent addressing structures. For example, 
TCP uses IP addresses, and SPX uses IPX 
addresses. Both addressing schemes can 
get you to the same machine running a 
particular service; however, you must treat 
a 4-byte IP address differently from a 12- 
byte IPX address. 

New APls, called RnR (Registration 
and Resolution) APIs, have been added to 
the Windows NT 3.5 SDK (Software De- 
velopment Kit) to address multiple-proto- 
col issues. (You can obtain a copy of the 
RnR specification via ftp on rhino.mi- 
crosoft.com under winsock\winsock2\ 
nameres.) Microsoft is working with the 
WinSock 2.0 group to evolve the RnR 
APIs into the WinSock 2.0 name-resolu- 
tion standard. The new release of the SDK 
for Windows NT 3.5 includes the neces- 
sary header files, library files, and docu- 
mentation. 

Among the new RnR APIs are the fol- 
lowing: 


* EnumProtocols, which enumerates 
the protocols that are available on the com- 
puter. It also returns information about the 
quality of service of the available proto- 
cols, such as whether each is connection- 
less, whether delivery is guaranteed, and 
so on. 

* GetAddressByName, which, given a 


service-type GUID (globally 
unique identifier) and name, 
resolves the network address. 
Multiple addresses might be 
returned. 

* GetNameByType, which, 
| givena service-type GUID, re- 
turns a human-readable name 
for the service type. 

* GetTypeByName, which 
is the reverse of GetNameBy - 
Type. 

* SetService, which sets 
the properties of a service. 
The dwOperation parameter 
lets a caller specify whether 
to add or remove a new ser- 
vice type or to register or de- 
lete a service instance. 

e GetService, which ob- 
tains information about a par- 
ticular service. 


Note that service enumer- 
ation for client-side browsing 
will be added to a later ver- 
sion of Windows NT. 


Threading Issues 

Another key consideration when writing 
a WinSock service is the best way to han- 
dle network I/O. The architecture of a 
WinSock service heavily influences the 
service's performance, resource resolu- 
tion, and effectiveness when it is used with 
a large number of clients. The text box 
“Threading Models" on page 91 explains 
five of the most common threading mod- 
els for small and large networks. 

Which one should you choose? No sin- 
gle model is best for every service. Se- 
lecting the right one for an individual ser- 
vice depends on the constraints and goals 
of that service. Does it need to handle hun- 
dreds of clients? Is performance critical? 
Is it acceptable for the service to be com- 
plex? The service developer must evaluate 
the trade-offs between performance and 
complexity when choosing which model to 
follow. 


The Details 

Now that we've highlighted key design 
considerations, we'll roll up our sleeves 
and look at some code. The sample code 
supplied in this article is an implementation 
of a simple multiprotocol Windows NT 
echo service called ЕсһоЕхатр1е. The 
server accepts incoming socket connec- 
tions from clients running the АпгС1лї 
application, and the clients send uninter- 
preted data over the socket. The server re- 
ceives the data and then writes it back to 
the client unaltered. When the transfer is 


Threading Models 


he threading model you choose 

when writing a WinSock service 
has a direct impact on how the service 
performs on a particular network. Here, in 
ascending order of complexity, are five 
common threading models designed to 
handle service networks of varying sizes. 

Single thread, single client at a time is 
the simplest of all threading models. A 
service has a single loop in which it ac- 
cepts (via the accept ( ) API) an incom- 
ing client and then services it immedi- 
ately in that thread. New clients must 
wait until the current client is serviced. 

This model is easy to implement and 
has low resource requirements; it uses 
only a single thread and no more than 
two socket handles at a time. However, 
it cannot support more than one client 
at a time, which makes it inappropriate 
for all but the most basic services. 

With the single thread, multiple cli- 
ents with select() model, the service 
still uses only one thread, but it can han- 
dle multiple clients simultaneously by 
multiplexing among them with the Win- 
dows Sockets select() API. A single 
loop calls select() repeatedly to poll 
the listening socket and all the connect- 
ed sockets. When select() indicates 
that one of the sockets is ready, the ser- 
vice determines which socket that is. If 
it's the listening socket, the service calls 
accept() to take the new connection. 
If it's a connected socket, the service 
calls send( ) or recv(), as appropriate, 
to send data to, or receive data from, the 
client. 

This model creates a powerful ser- 
vice, but performance can suffer because 
every network I/O call passes through 
the select() API. This is acceptable 
when CPU use is not an issue but pre- 
sents a problem if the service requires 
high performance. 

One thread per client is probably the 
most commonly used model because it 
is reasonably simple to implement and is 
the fastest model for installations that 
have fewer than approximately 40 cli- 
ents. The service sits in a loop calling 
accept() to take incoming connections. 
When a connection arrives, the service 
calls CreateThread() to spawn a thread 
that is responsible for handling the client 
for the duration of the connection. Using 


a separate thread for each NT : pS 


client has the advantage | _ 
of reducing complexity, K 
because each code path | 
needs to perform only 
a single operation: The 
main thread accepts cli- 
ents, and the child threads 
service them. 

Programmers who have developed 
Unix sockets services (daemons in Unix 
terminology) will recognize this model 
as being similar to the single-process- 
per-client model that's often used on that 
operating system. In fact, it's possible to 
use a single process per client in Win- 
dows NT, but because processes make 
higher demands on resources than threads 
do, we do not recommend using it. 

The downside of this model is that it 
does not scale well to large numbers of 
clients for two reasons: because of the 
demands that each thread places on re- 
sources and, more important, because 
of the length of time the system requires 
to do context switching among numer- 
ous threads. It takes several CPU cycles 
to switch contexts between two threads, 
and if a process has hundreds of threads 
all competing for one CPU, the system 
spends a large percentage of its time 
switching among these threads. 

The worker threads with synchronous 
I/O model improves on the scalability 
of the one-thread-per-client model but 
increases complexity and slows perfor- 
mance when run with a small number 
of clients. The service uses a primary 
thread to accept incoming connections 
and dispatch tasks to worker threads. 
The primary thread typically uses se- 
lect()tolearn when sockets are ready 
for service and then notifies one of the 
worker threads that it has a job to per- 
form. The worker thread wakes up, ser- 
vices the request, and then waits for 
more work. 

There are a number of ways in which 
to break down the work between the 
primary thread and a worker thread. The 
primary thread can simply indicate to 
the worker that data is available on a 
socket; the worker then calls recv( ) to 
get the data and processes it. Alterna- 
tively, the primary thread can do the 
recv() and take a first look at the data 


so that it can tel] the work- 
| er thread what action to 
¦ perform for the client. 

The most powerful and 
| flexible model—and also 

—] the most complicated 
one—is worker threads 
with asynchronous I/O. 
| The key feature of this 
model is that socket han- 
dles are native file han- 
dles in Windows NT. А$ 
a result, the Win32 APIs ReadFile() 
and WriteFile() can be used on con- 
nected sockets, and services can exploit 
the asynchronous, or overlapped, ability 
of these APIs. In asynchronous I/O, the 
application makes the initial request, and 
the system informs the application that 
its request is pending, meaning that the 
system is still working on it. This allows 
a single thread to start several I/O re- 
quests and then wait for one of them to 
complete. 

By leveraging asynchronous I/O, a 
single service thread can simultaneously 
support several clients, but without the 
CPU overhead of the se] ect () call. In 
addition, the service threads can handle 
more than sockets I/O, because the 
Win32 I/O mechanisms are integrated 
into the rest of the system. For example, 
a thread can wait for a semaphore or for 
I/O completion on seven socket handles. 

Because this model lets a single thread 
support а number of clients, it scales well 
to hundreds, and even thousands, of si- 
multaneously connected clients. Tt also 
performs welleven for a small number of 
clients and provides the service develop- 
er with a flexible way of handling threads. 

However, this model also introduces 
considerable complexity. For example, 
it raises the question of how many work- 
er threads the service should use. If it 
uses too many, the system will thrash 
away, doing too many context switches 
between threads. If it uses too few, one 
or more CPUs may sit idle, waiting for 
work. 

In general, it is advisable to use at least 
as many threads as the system has pro- 
cessors. More threads should be added 
if any existing ones spend a significant 
amount of time waiting for operations 
such as disk or network I/O to complete. 
However, the service should limit the 
total number of threads to no more than 
20 or 30, depending on how the service 
uses the threads. 
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complete, the client closes 
the socket and exits. The _ 
server then closes its socket 
and returns to its pretrans- 
fer state. // 

First we'll describe how Mt 
ЕсһоЕхатр1е handles name 
registration and resolution 
using RnR APIs. For brev- 
ity, we show only the rele- 
vant parts of the code. (A complete list- 
ing can be obtained from ftp on rhino 
.microsoft.com under winsock\winsock2\ 
nameres\samples.) 

Remember that name registration and 
resolution have three basic parts. First, a 
service may need to perform up-front con- 
figuration. Then, the server side must reg- 
ister itself so that its clients can find it. 
Finally, the clients need to resolve the net- 
work address of the server from a human- 
readable name. 


GUID Creation 


it 
// GUID for EchoExample created with UUIDGEN: 
*47da8500-96a1-11cd-901d-204c4f4f5020" 


GUID SérviceGuid = { 0х470а8500, Ox96a1, 0х11са, 0x90, Oxild, 
0x20, бис, Ox4f,. üxAf, 0х50, 0x20 }; 


GUID Creation 
Because EchoExamp/e is not a well-known 
service (as ftp is on Unix or file and 
print are on NetWare), the first step is 
assigning it a unique identifier. The ser- 
vice-installation code resides within the 
RnRSetup.c file. RnR uses a GUID, a 
128-bit value that lets you uniquely iden- 
tify a service without relying on service- 
type registration with a central authority. 
Creating a GUID involves running the 
UUIDGEN.EXE utility, which ships with 


the SDK. The service then 
uses this GUID, which never 
changes. UUIDGEN gener- 
ated the GUID shown in the 
listing "GUID Creation" for 
EchoExample. 

Before the service regis- 
ters itself within a name- 
space, it adds itself to the list 
of services known to RnR. 
Because EchoExample is not a well-known 
service, its GUID and other parameters, 
such as its object type for NetWare net- 
works, are likewise not well known. 

You can use the new SetService() 
API both during service installation and 
while loading a service. During service in- 
stallation, you can call SetService() with 
SERVICE ADD TYPE to add a new ser- 
vice type to the system. Typically, the in- 
stallation program does this, although the 
service's developer should make provi- 


Windows NT Network Architecture 


ne of the goals of Windows NT's 
designers was to tightly integrate 
network protocols and services with the 
base operating system. Portability to a 
variety of processors (including RISC 
and Alpha chips) and scalability, which 
is made possible through symmetric 
multiprocessing, make Windows NT 
Server a desirable superserver platform 
for developing scalable network-server 
applications and services. 

Packaged with Windows NT and 
Windows NT Server are several built- 
in networking protocols and APIs. Win- 
dows NT protocols include IPX/SPX, 
TCP/IP, and NetBEUI. Windows NT 
Server includes these three protocols, as 


well as AppleTalk. Sup- [75777— —— 
ported networking APIs | | РІ Lay pun 
include NetBIOS, DCE 1 
RPC (Distributed Com- | 
puting Environment re- 
mote procedure call), and 
Windows Sockets (Win- |} 
Sock). 


trates the relationships 
among the base network- 
ing components in Win- 
dows NT. NDIS (Net- 
work Driver Interface 
Specification) enables network proto- 
cols to run unmodified over different 
types of network hardware 
and media. The transports 
reside at the next level. АП 
the transport protocols share 
a common TDI (Transport 
Device Interface), which 
provides a kernel-mode in- 
terface and user-mode pro- 
gramming interfaces for 
Windows NT's file and 
print components. 

Another design goal for 
Windows NT networking 
was to provide an architec- 
| ture on which interfaces 
and protocols can be strate- 


Сеп 


The figure "Windows UM 
NT Networking" illus- Transport | 


Windows 
NT-based 
cllent/server 
applications 


; = x | 


=a 


TETS 


1 
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gically layered and extended. As the fig- 
ure "API Layering" shows, the strate- 
gic interface and protocol layers include 
WinSock, DCE RPC, and Remote OLE. 

Currently, a client/server application 
can choose to talk directly to WinSock or 
DCE RPC. In the future, Microsoft plans 
to add the ability to remotely call OLE 
objects. 

Distributed object technology, such as 
Remote OLE, will enable developers of 
distributed applications to divest them- 
selves of knowledge of communications 
tasks. Remote OLE is built on top of 
DCE RPC, utilizing such DCE elements 
as NDR (Network Data Representation) 
for data marshaling, authenticated pack- 
ets, and encrypted sessions. 
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sions for rerunning this tion, the RnR specification, 
code if namespace provid- Service Types and the sample code should 
ers are added to the system M л SetSepvice all provide you with a clear 
after the service is installed. DEFA AULT, . //| all default namespaces impression of how to ad- 

Calling SetService() = SERVICE ADD TYPE, W e, n P ce. type dress name registration and 
with SERVICE ADD. Mere ceInfo, Ё? the утен info structure resolution, as well „аа 
TYPE adds a service type NULL, 11 lpServiceAsyncInfo tocol transparency, within 
for use only with RnR &statusFlags 77 additional status information а heterogeneous networked 


APIs. You must call addi- 

tional Win32 APIs to add 

EchoExample as a Windows NT service. 
When a Service is removed from the sys- 
tem, it should do the reverse, calling Set- 
Service() with SERVICE DELETE . 
TYPE to clean up. 

In the code shown in the listing “Ser- 
vice Types," we pass a SERVICE INFO 
structure with all the necessary information 
to SetService(), using SERVICE ADD. 
TYPE as the operation and NS, DE- 
FAULT (i.e., all default namespaces) as 
the namespace. 


Service Registration 
When the service starts, it registers itself 
by calling SetService() with the SER- 
VICE REGISTER operation. The service 
should do this after it has completed its 
initialization and is ready to begin serv- 
ing clients. When registering, the service 
must supply several pieces of information, 
the most important being the GUID that 
identifies the type, the 
name identifying the 


service instance, and the ET ү", 
: err = getsockname 

service address. s SocketHandle, /4 opened socket 

Because a service can sockAddr, tt receives socket address 
Work over multiple trans- &size) ; ГЇ size of address 

rts, its is de- TNT 
scribed by im ui ... package sockAddr in the serviceInfo structure 
ADDRESSES structure. err ~ SetService( ў 3 
For each socket. we NS. DEFAULT. / for all default namespaces 
ically ba ad n SERVICE REGISTER, // we want to register (advertise) 


cal address by calling 
getsockname() and 
then add this address 
to the SERVICE AD- 
DRESSES structure. 
This is done in a trans- 
port-independent man- 
пег. SetService() is 
routed to each name- 
space provider, which 


uses an address’s family arr = GetaddressByNamet 

type to decide whether it NS.DEFAULT, 

should advertise that ad- ServiceType, 

dress. When the service Ro ae 

stops, it is important that 0, /1 dwResolution _ 

it deregister itself by call- NULL, /f 1pServiceAsyncinfo 
ing SetService() with үа бед red, 

SERVICE, DEREGIS- NULL. ft YpAliasBuffer 
TER to remove itself NULL 


from the various name- L 
spaces (see the listing 
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J: 


hserviceInfo, 


LL, 
&statusFlags) ; 


Name Resolution 
protocolCount = EnumProtocols{ NULL, buffer, &bytesRequired ); 


"Service Registration"). 

Services that use NS. DEFAULT let the 
administrator determine the namespaces 
that the service is registered with. In addi- 
tion, the service doesn't need to be changed 
when a new namespace provider is added 
or deleted. 


Name Resolution 
The ЕсһоЕхатр1е client code resides with- 
in the RnRCInt.c file. The client must do 
several things before it starts talking to an 
EchoExample server. First, it calls Enum- 
Protocols() to determine which proto- 
cols available on the system meet the type 
of service required. When the client finds 
the desired protocols, GetAddressBy- 
Name( ) is used to resolve the network ad- 
dresses for those protocols (see the listing 
“Name Resolution"). 

The client and service components that 
we' ve highlighted in the preceding sec- 


... Select the desired protocols 


// |pdwAliasBufferLength 


// no flags specified 

И. SERVICE INFO structure 

¢/ no asynchronous support yet 
#/ returns status fius 


environment. 


The Threading Model 

As mentioned earlier, when writing a ser- 
vice you must choose a thread model that 
strikes a balance among several conflicting 
system requirements. Here we will focus 
on a variation of the one-thread-per-client 
model (see the text box “Threading Mod- 
els") as implemented in RnrSvc, the RnR 
sample service for EchoExample. In the 
interest of brevity, this example puts an up- 
per limit on the number of worker threads. 

Like any other multithreaded applica- 
tion, a Windows NT service must careful- 
ly synchronize access to shared resources. 
NT provides a rich set of synchronization 
primitives. RnrSvc uses a critical-section 
object to protect resources shared by mul- 
tiple threads. Critical sections provide mu- 
tual-exclusion synchronization among the 
threads of a single process. 

Only a single thread is permitted to en- 
ter a critical section at a time. If a second 
thread attempts to enter 
a critical section, it is 
blocked until the first 
thread leaves. If multiple 
threads are blocked on 
one critical-section ob- 
ject, only one thread is 
released after the own- 
ing thread leaves the 
critical section. These 
qualities make critical 
sections ideal for shared- 
resource synchroniza- 
tion in a multithreaded 
service. 

Any server that han- 
dles more than one cli- 
ent simultaneously has 
to maintain a certain 
amount of state infor- 
mation for each con- 
nected client. This in- 
formation is critical 
during service shut- 
down, when all con- 
nected clients are forc- 
ibly disconnected from 
the server. RnrSvc keeps 
an open socket handle 
as part of the state in- 
formation that is main- 
tained for each connect- 
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ed client. During service shutdown, these 
open socket handles are closed, which ter- 
minates the client sessions. 

RnrSvc includes the following modules: 


* CLIENT.C: Manages client connec- 
tions and state information. There are four 
versions; each one implements a different 
threading model. 

* CONNECT.C: The connection thread 
responsible for accepting incoming con- 
nection requests. As connection requests 
are accepted, they are routed to CLIENT.C 
for processing. 

* GLOBALS.C: Global variables shared 
by all modules. 

* LOG.C: Event-logging functions. 
They can be built with BUILD _STAND- 
ALONE EXE # defined to effectively dis- 
able logging. 

* MAIN.C: Start-up code. This module 
contains all functions for communicating 
with the NT Service Controller. It can be 
built with BUILD STANDALONE EXE 
# defined to create a stand-alone executable 
file rather than a service. This makes de- 
bugging a bit simpler. 

e RNRUTIL.C: General RnR utility 
functions useful for writing other services 
and applications. 

* CLIENT.C: Encapsulates all client- 
manipulation functions. А$ new clients 
connect to the server, they are tracked by 
parallel arrays of socket handles and thread 
handles. Whenever new entries are added 
to the arrays, a corresponding worker 
thread is created. When a client discon- 
nects from the server, the worker thread 
removes the corresponding entries from 
the tracking arrays. When the service is 
shut down, the active list is scanned and all 
active clients are terminated. 


Four global variables track connected 
clients: CRITICAL, SECTION (Rnrp- 
Lock), SOCKET (RnrpActiveSock- 
ets[ MAX. THREADS1), HANDLE (Rnrp- 
ActiveThreads[MAX, THREADS], and 
DWORD (RnrpNumActive). RnrpLock 
synchronizes access to the other global 
variables, RnrpActiveSockets holds the 
socket handles of all active clients, Rnrp- 
ActiveThreads holds the thread handles 
of all active clients, and RnrpNumActive 
stores the current number of active clients. 


Service Initialization and Termination 

The service-initialization thread, RnrC1 i - 
entInitialize, initializes the critical sec- 
tion lock and active client counter. 


InitializeCriticalSection 
( &RnrpLock ); 
RnrpNumActive = 0; 
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Service Termination 


..,, call worker routine to perform the echo transfer ... 


5 Find the client socket in the active socket array. If found, 
/{ close the corresponding thread handle and remove the socket 


ff and thread-array entries. 
/1 


EnterCríticalSection( &RnrpLock ); 
for( Index = 0 ; 


Index < RnrpNumActive ; Indext++ ) 


( 
if{ RarpActiveSockets[ Index] — ClientSocket ) t 
CloseHandte€ RnrpActiveThreads[Index] ): 


ER Жы ч 
тоу the socket and thréad-array entries. 


RorpNumActive—; 


memmove( &RnrpActiveSockets[ Index], 
&RnrpActiveSockets[Index*i], 
( RnrpNumActive - Index ) * sizeof(SOCKET) ): 


memmove( &RnrpActíveThreads[Index], 
&RnrpActtveThreadsfIndex*1], 
( RnrpNumActive - Index ) * sizeof(HANDLE) ): 


break; 


LeaveCriticalSectiont &RnrpLock 


Service termination (RnrClientTer- 
minate) gets a bit complex. Its most im- 
portant tasks are ensuring that worker 
threads shut down quickly and ensuring 
they do so in an orderly fashion. The ser- 
vice scans RnrpActiveSockets, and all 
sockets belonging to active clients are 
closed. As the sockets are closed, the array 
entries are set to INVALID_SOCKET to 
prevent the worker threads from closing 
their own thread handles (see the listing 
“Service Termination”). This enables the 
termination thread to wait for any remain- 
ing worker threads to terminate by calling 
the WaitForMultipleObjects API on 
the RnrpAct i veThreads array. 

Whenever a new client connects to the 
service, RnrClientHandler is called to 
manage the client session. RnrClient- 
Handler checks RnrpNumAct i ve to see if 
the tracking arrays have room for another 
client. If they do, then the newly accepted 
client socket is saved in RnrpActive 
Sockets, and a new worker thread is cre- 
ated by calling the CreateThread API. 

The worker thread, RnrpWorkerThread, 
calls a utility function, RnrpHandle- 
Transfer, to echo the data back to the 
client. (RnrpHandleTransfer is shared 
by the single-thread, single-client-at-a- 
time; the one-thread-per-client; and the 
worker-threads-with-synchronous-I/O 
models.) After the transfer is complete, 


) 


*4 


RnrpWorkerThread scans RnrpActive- 
Sockets to find the client socket. 

If the socket is found, the thread han- 
dle is closed. The socket-array entry and 
thread-array entries are removed from the 
arrays, and RnrpNumActive is decre- 
mented. If the socket is not found, it means 
that the service is shutting down, and the 
arrays are left untouched. 

RnrpHandleTransfer performs the ac- 
tual transfer. It sits in a loop, reading data 
from the client and then writing it back 
unaltered. If the receiving or sending por- 
tion of the transfer fails for any reason, 
the transfer is aborted. When a transfer is 
completed, the client socket is closed. 

NT offers portability, scalability, and 
built-in networking support for popular 
transports. This brief tour, together with 
the sample code and additional on-line ref- 
erences, should give you a jump start for 
writing your own service for NT. BM 


The authors are members of Microsoft's Windows 
NT development team. Chuck Chan is the lead 
software-design engineer responsible for NetWare 
connectivity in NT networking. Margaret K. John- 
son is a program manager for NT networking сот- 
ponents. Keith Moore is a software-design engi- 
neer responsible for designing and implementing 
the NT fip server. Lead software-design engineer 
David Treadwell has primary responsibility for 
Windows Sockets and is one of the authors of the 
WinSock specification. 
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critical to safe, legal, and efficient air travel: 
a FrameMaker* document. It’s called a 


Minimum Equipment list, and it’s also 
available on-line, for access via radio from 
Жый, ground. ad 
тапу operational, technical, and administrative 
manuals that Delta writes and publishes in 
FrameMaker. Because FrameMaker gives 
Delta the functionality and flexibility they 
need to create, update, and consolidate their 
extensive documentation. ©} Particularly 
attractive were features like automatic 
indexing. Superior graphics handling. 
Multiplatform capabilities for file compati- 


bility across PCs, Macintoshes, and рр 


UNIX systems. And of course, 
on-line document distribution, complete 
with automatic hypertext links, through 
FrameViewer? © So don't just settle for 
any old publisher — fly first class with 
FrameMaker 4. Call 1-800-U4-FRAME 
Ext. 018 today for our comprehensive 


Guide To Document Publishing. And watch 


your publishing projects really take off 


with FrameMaker 4. © Frame 
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Е» agrees Notes is the right type of tool If you're paying someone, MacWEEK 
workgroups need. But not everyone is recommends you budget 500 hours for a 100 user 
. convinced Notes is best for their job. — = installation. No: 
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Notes as a group communications 
and bulletin-board functions.” 


MacUser, November, 1993 


F Macintosh and Windows support on the same 
network or via modem without costly file servers 
or routers 

Accommodates 100 simultaneous sessions, 
48 of which may be modem connections 

without special communications software 

P Connectivity via network or modem to other 
FirstClass servers or other manufacturers' 
mail systems 

P Remote or local administration via the same 
FirstClass client all others use 


F Single copy per message architecture 

P Easy to use, customizable multitasking interface 

P Messages with multiple fonts, styles and colors 
& unlimited file attachments in personal mall 
and conferences 

P Advanced e-mail features includi 
forward, auto-reply and receipts travel 
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F Background full-text searching of entire system 

F Gateways to the Internet with full Usenet 
newsgroup replication within FirstClass 
conferences 

F Optional fax gateway for individual or 
broadcast faxing 

P Optional command-line Interface for modem 
or network connections 


Free upgrades 
F Free unlimited technical support 
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FirstClass supports online viewers for 
sounds and graphic files. 


M e 


irstClass is an industrial strength e-mail system 
that lets your PC and Mac users share your F 


ethernet network without a file server (or dial in irstClass can communicate with mail systems 
via modem with the same client software they such as Microsoft Mail, QuickMail or a host of 
normally use.) It's integrated group conferencing others through optional Novell MHS or Internet 
with comprehensive security features, and a robust gateways. SoftArc and various third parties have 


server that installs in minutes. Use FirstClass for produced a number of options including fax 
internal mail over LANs or WANs, workgroup gateways, database extensions and FirstClass 
communication or even as a public-access tech client software for PDAs. 


support solution. All simultaneously from the 
same FirstClass server. 


FirstClass . Lotus Notes cc: Mail QuickMail MS Mail 
Conferencing? Y Y Pseudo E ^ 
Cross-Platform Chatting? Y - - E ^ 
Fully Customizable Interface? Y Y - - - 
Bulletin Board Functions? Y = - - - 
Modems Per Server? Up to 48 B 1 1 1 
раш ay M udi B H & Y ы - - - 
nternet News Gate on Optional z = " 
Command Line reca РҮ = Y Y Y 
10 Users $690 Min. $4950 n. $640 $599 $695 
Remote Access Free Free x | лө Free Free 


"FirstClass blends conferencing and maii together under a 


сү SoftArc Inc. 
remarkably clean interface that goes far beyond the capabilities of FREE DEMO 


: Ue dd si. ue onda Aie Global Area Communications 
most mail systems. 1 cant stress m a we system i Allstate Parkway, Markham, Ontario, CANADA, LIR 6H3 
like FirstClass, especially with its sophisticated conferencing PACKAGE AVAILABLE желсе, у Internet: sales@softarc.com FirstClass: 905-415-7070 
features, can boost productivity over simple yep 
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State of the Art 


NETWORK MANAGEMENT 


What's your network like? How big, how remote, and how varied? How do you keep tabs on it all? 
Here are a few answers to these questions. 


о computer is an island, com- 
[*3 plete unto itself. Not any more. 
Virtually every computer used 
in business today is part of a network, and 
those networks are almost invariably con- 
nected to other networks. Most computer 
users would be seriously hampered in their 
work and productivity if they couldn't tap 
into network resources and communicate 
with other users on their LANs and WANs. 
One result of this situation is the in- 
creased importance placed on managing 
an organization's network efficiently. This 
involves many critical tasks. First, you need 
to make sure that the various elements of 
the far-flung web are interconnected prop- 
erly and operating the way you expect them 
to. Given the variety of equipment used to 
connect network segments and the various 
protocols that may have to be supported— 
TCP/IP, Novell's IPX, Apple's AppleTalk, 
IBM's SNA (Systems Network Architec- 
ture), and Digital Equipment's DECnet— 
this job is far from trivial. 

А second important function is admin- 
istering the normal network business (e.g., 
rights and privileges) for a user popula- 
tion that is constantly changing and usually 
growing. Doing this properly, with con- 
sideration for security and job-related 
needs, requires significant resources and a 
commitment from the organization. 

Finally, needs change. In addition, it 
is the job of network managers to keep 
track of what's going on in the world of 
network design to be able to ensure that 
their network's design (not just its com- 
ponents) is capable of doing what users re- 
quire. Internet connectivity, for example, 
is quickly becoming a major new factor in 
assessing the network's overall load and 
suitability. Managers must make signifi- 
cant decisions as to when to limit con- 
nectivity, when to expand it, and when 
the network may require a complete over- 
haul or redesign. 


Picking Up the Pieces 

Networks are made up of connected com- 
puters and other devices. The connections 
are made and maintained by still other de- 
vices and black boxes—bridges, concen- 
trators, gateways, hubs, multiplexers, and 
routers. And because the network can have 
thousands of nodes and range across con- 
tinents, if a problem occurs you can't just 
walk down the hall to investigate. 

Today's network managers rely on a va- 
riety of tools—primarily software—to find 
out what is and is not happening. The first 
network management software was pro- 
prietary in nature, and for every different 
type of device— perhaps even for every 
different vendor supplying those devices— 
you required a different package with its 
different interface, training, and so on. That 
impossible situation is being cleaned up 
with a new breed of network management 
platforms that let third-party software feed 
into a common database and interface. 

In "Monitoring Your Net," Paul Kor- 
zeniowski describes the development of 
these tools and shows where the industry 
is heading. The three major players in the 
development process include SunSoft, 
IBM, and Hewlett-Packard. Korzeniowski 
has assembled a healthy dose of user input 
as to how well these systems work. 


Faster, Faster, Faster! 
One issue that network managers hear 
about time and again is performance. Users 
are increasingly conscious of, and unwill- 
ing to put up with, delays in getting data 
across a network, whether it's from a file 
server in the next room or from an inter- 
network connection halfway around the 
world. Traditionally, the answer to per- 
formance issues has involved faster servers 
and higher-bandwidth network architec- 
tures. 

Brett Husselbaugh offers a somewhat 
different take on the performance ques- 


Monitoring Your Net (Mis)using Bandwidth ATM Traffic Control 

Tools that can help you sort out То improve network performance, ATM networks manage data flow 
the pieces of your network puzzle you add bandwidth, right? Maybe not. and guarantee service levels 
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tion. He believes that bandwidth is not the 
best measure of network performance and 
can be misleading. In “(Mis)using Band- 
width,” he presents a way of modeling your 
network mathematically so that you can 
determine in advance the performance im- 
pact of proposed changes to the network. 

One key consideration in analyzing net- 
work performance, he contends, is that 
most network accesses are relatively small 
read requests, and they carry an inherent 
overhead that is not accurately reflected 
by bandwidth measures. He draws some 
surprising conclusions about the relative 
efficiency of different types of networks. 
His model is based on years of experience 
in the field and has been tried and adopted 
by many network managers and planners. 


And Faster Still (When You Really Need It) 

Even with the best of planning and appro- 
priate selection of hardware and connect- 
ing devices, it’s not uncommon for some 
networks to get so big and so busy that 
they just run out of steam. When that hap- 
pens, the answer may be to move to a data 
transmission scheme that is designed from 
the start for high-speed, high-volume data 
of varying types and different priorities. 

The leading candidate for that seems to 
be ATM (Asynchronous Transfer Mode), 
which Peter Wayner described in detail in 
“On the Road to ATM,” September BYTE. 
in this issue, Mark Juliano explains one of 
the principal reasons why ATM is so well 
suited to today’s networking needs—its 
ability to allocate bandwidth, control traf- 
fic flow, and guarantee the level of service 
that an application needs. 

“ATM Traffic Control” describes the 
techniques ATM hardware uses to solve 
these nontrivial problems and shows why 
you may want to consider changing to an 
ATM-based network. In that article, the 
text box “АТМ with a French Accent” de- 
scribes how France Telecom has recently 
made commercial ATM networks available 
throughout France and is extending them 
to the rest of Europe and across the Atlantic. 

When you consider how quickly the 
world has become networked and is be- 
coming ever more so, the true dimensions 
of the networking management problem 
begin to emerge. This is not a one-time 
obstacle but an ongoing concern that will 
continue to grow. We need better tools at 
all levels of network planning, mainte- 
nance, and administration. We'll get them, 
too, but we need to remember that the tar- 
get is continually moving. i 

— Russell Kay, Technical Editor 
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httle things that attract 


р eople to a particular 
small business server. 


Then again, maybe 
this is a big thing. 


Introducing the 


IBM PC Server, for small business. 


486DX 66 MHz 
or Pentium* 60 MHz 


Upgradeable 


30-day money-back 
guarantee 
= 
3-year on-site warranty” 
= 


Tested to exacting 
IBM standards 


Industry standard 


architecture 


Starting under $3,000" 


"m about to place your entire 
business in a box no bigger than 

a suitcase. That's enough to make 
anyone pace the floor. 

Fortunately for the life of your 
carpet, IBM now makes a server for 
small local networks. 

This means, of course, that the 
kind of performance and reliability 
IBM is famous for, and the kind of 
support we're famous for (24 hours 
a day, 7 days a week, 365 days a 
year!) are now available to you, too. 

All at the kind of price (we 
confess) IBM is not so famous for. 
À remarkably competitive price, 
whether you need to network five 
people or fifty. 

And because the IBM PC 
Server is easily upgradeable, and 
happily works with most anyone's 
peripherals, it lets you create the 
perfect, total business solution. 

For more details, talk to your 
favorite reseller, or, if you need 
a favorite reseller, just call us at the 
Personal Systems HelpCenter’ at 
1800 772-2227 For information 
via FAX, call 1 800 IBM-4FAX 


and ask for document 3078. 


AM of IDM's statement of limited warranty are available upon request. **Denler prices may vary. * Via telephone from the Personal Systems доре 
Pin Canada, call 1 800 465-7999. IBM and HelpCenier are registered trademarks of the International Business Machines Corporation. All other trademarks 
and registered trademarks are the property of their respective holders. © 1994 IBM Corp. 
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There Are Two Times When 


Modem Reliability Is Critical. 


When You're 
In The Office. 


ZyXEL desktop 
modems offer 
high reliability 
without high cost. 


Some modem users don't care if their data gets hung 
up, transmits inaccurately, or if they have to redial several 
times. Most modem users do. For them there's ZyXEL, 
the full-featured fax modem for serious users. 

ZyXEL land and cellular modems get through where 
others fail. They're specially designed to overcome poor 
signal conditions on the physical layer with features like 
fast retrain and auto fall-forward/fall-back. This means 
ZyXEL modems connect the first time and continue to 
transmit data accurately at ultra-high speeds up to 
19.2Kbps* over land lines (with DTE speeds up to 
76.8Kbps) and 14.4Kbps over cellular networks. Fax 
speed is 14.4Kbps/V.17. Its the kind of performance you 
only expect from high-priced modems— but with 
ZyXEL it doesn't cost more. 

ZyXEL data/fax/voice/cellular modems have more 
leatures than other modems of any price — like digitized 
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Reliability and М 
cellular capabili- 
ties are the stan- 
dard for ZyXEL 
modems. 


voice capability, distinctive ring, multilevel security, 
industry standard data compression and error correction 
protocols, and much more. 

When it comes to cellular, no other modem comes 
close to ZyXEL. With the ZyCellular option, your modem 
is not just fast and reliable. It will also communicate in 
asynchronous/synchronous mode at 14.4Kbps. The 
ZyCellular autoswitch capability automatically switches 
your modem from land to cellular when land connections 
are lost. ZyCellular is the ideal backup for leased lines as 
well as for mobile communications. 

ZyXEL modems work in all environments — DOS", 
Windows®, OS/2*, Macintosh*, NeXT?, UNIX? and 
Amiga". So get serious about saving time, cost and effort 
with true modem reliability. Don't wait. 


a ZyXEL 


800-255-4101. 
The Intelligent Modem 


4920 E. La Palma Avenue, Anaheim, CA 92807 
(714) 693-0808 FAX: (714) 693-0705 
BBS: (714) 693-0762 


All tridemarks are the property of their respective 
* PLUS Series only, Specifications subject to change senha notice 


State of the Art 


ONITORING YOU 


А new generation of network management *platforms" can show what's happening throughout 


a far-flung network, across every bridge, router, gateway, and hub 


PAUL KORZENIOWSKI 


DOUG BUCHMAN © 1984 


t’s a nightmare—keeping track of all 
the bits and pieces, nodes and worksta- 
tions, and black boxes and connecting de- 
vices that make up a network; idenüfying 
trouble spots; and handling all the admin- 
istrative chores generated by an ever-grow- 
ing, ever-changing user population. What's 
needed is automated help in the form of a 
network management system. The prima- 
ry goal of such a system is quite simple: to 
identify and replace faulty equipment. Ac- 
tually doing that, however, is not so simple. 

Consider the data path, for example. À 
user's PC might pass information to a net- 
work adapter card, then over an Ethernet 
LAN to a communications server, and then 
to a router that uses a T1 phone line, just 
to reach a front-end processor that sends 
information to a Unix server. And return- 
ing data has to retrace those steps. Prob- 
lems can occur anywhere along this path, 
and the range of possible problems is large. 

Finding a single network management 
application capable of doing the entire job 
used to be an impossible task. But now 
it's beginning to look more likely, because 
of a shift from proprietary, stand-alone, 
device-level applications to what are known 
as network management platforms—inte- 
grated systems that can gather data from a 
variety of third-party applications and pre- 
sent it in a consistent interface. 

A platform offers network equipment 
suppliers a common set of services, such as 
a map displaying all connected equipment. 
Platform suppliers encourage third parties 
to build applications that run on platforms. 
So, a router manufacturer now designs an 
application that works with others on a cen- 
tral platform, not as a stand-alone program. 

Device suppliers welcomed this change, 
because they could now hand over a por- 
tion of their software development activ- 
ity to the platform vendors and thereby 
save themselves (and their customers) mon- 
ey. As a result, hundreds of applications 
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КАПИ Monitoring Your Net 


' Moving from Proprietary Management to SNMP 


here have been many false starts 

on the road to integrated network 

management. The problem of multiple 

management consoles became obvious 
іп the mid-1980s as LANs grew. 

Initially, vendors such as AT&T and 
IBM designed proprietary systems and 

tried to develop all the needed functions 
themselves. They jury-rigged existing 
applications into integrated suites and 

published proprietary APIs so that third 
parties could send information to their 
management consoles. 

At that time, users were generally 
moving away from proprietary systems 
and toward industrywide standards. The 
ISO developed a suite of management 
specifications, dubbed CMIP (Common 
Management Information Protocol) and 
CMIS (Common Management Infor- 
mation System). 

Unfortunately, these standards were 
too complex for vendors and users alike. 
They did find a niche, however, in large 
telecommunications networks from com- 
panies such as AT&T and Pacific Bell. 
And they may still eventually work their 
way into corporate networks. 

The ТЕТЕ (Internet Engineering Task 
Force), an ad hoc task force that handles 
common network problems, has had the 


running on management platforms are now 
available on the leading systems. 

This shift from proprietary to platform 
applications is a critical development, be- 
cause it appears to be the only real hope 
for the effective management of continu- 
ally growing and changing enterprise net- 
works. The wide acceptance of SNMP is 
an important factor in allowing vendors 
to tie their applications into the platforms 
(see the text box "Moving from Propri- 
etary Management to SNMP" above). 


Filling In the Gaps 

However, there are still some voids; some 
areas are still without third-party applica- 
tions. Many network device suppliers are 
just beginning to port their management 
applications to the dominant platforms. 
For instance, Wellfleet (Billerica, MA), 
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most success in tackling management 
issues. The vendor-independent group's 
work is not considered proprietary. 

Rather than creating an all-encom- 
passing standard like CMIP or CMIS, 
the IETF aimed to keep its work sim- 
ple; it even named its protocol SNMP— 
the Simple Network Management Pro- 
tocol. The initial goal of SNMP was to 
ease physical network management (e.g., 
identifying a faulty wiring hub or router). 
To this end, the group outlined a series 
of common functions, such as running an 
error-checking test. 

The IETF recognized the myriad of 
incompatible equipment. But rather than 
forcing conformity, SNMP allowed a 
central console to store management in- 
formation in databases known as MIBs 
(Management Information Bases). 

As the IETF completed its SNMP 
specification, network management plat- 
forms began to emerge. Rather than re- 
lying on proprietary. protocols, vendors 
based their systems on SNMP, which 
quickly became a de facto standard. 

But even though SNMP soon won 
widespread support, it wasn't perfect. 
SNMP was designed to work with TCP/ 
IP, which meant that SNA (Systems Net- 
work Architecture) and DECnet users 


the second-leading router supplier, sells a 
version of its SiteManager package that 
runs on only one of the three leading plat- 
forms. (Wellfleet recently merged with 
SynOptics Communications [Santa Clara, 
CA] to form Bay Networks.) 

Links to PC LANs are just emerging. 
In addition, connections to Banyan Sys- 
tems’ Vines networks and Microsoft's Win- 
dows NT Advanced Server are hard to find. 

Much of the network equipment cur- 
rently in service dates from the mid-1980s. 
Some of these devices may not have been 
upgraded and are thus unable to operate 
with management platforms. 

Platforms help corporations rein in net- 
work management applications. Because 
all the applications run on one platform, 
troubleshooters no longer need to work on 
three or four different terminals simulta- 


had to install separate TCP/IP lines to 
funnel information to central manage- 
ment stations. Also, SNMP’s first itera- 
tion included no security features. Large 
companies with highly sensitive data 
found this a major limitation. 

[n response, in 1992 the ТЕТЕ devel- 


oped a second version of SNMP, dubbed 


SNMP 2. This version has moved along 
slowly. Only a handful of vendors have 
shipped SNMP 2—compliant packages, 
and few organizations are using them. 
One strength of the original version 
was its automatic discover feature, which | 


found and identified new network de- _ ui | 
vices. That’ S incompatible with SNMP "nl 


Views 


vice supply a security clearance to be _ 
connected to a network. 

Security administration is another 
problem area. To implement SNMP 2 
security, a company must maintain and 
coordinate a handful of different data- 
bases; this adds significant overhead. 

In June, Steven Waldbusser—man- 
ager of network development at Carne- 
gie Mellon University (Pittsburgh, PA) 
and a leading SNMP architect—outlined 
a set of software conventions to ease se- 
curity administration. Waldbusser wants 
to expand the use of SNMP 2 at Carne- 


neously to pinpoint problems. 

Because of such improvements, sales 
of network management platforms have 
swelled. International Data, a Framing- 
ham, Massachusetts, market-research firm, 
estimates there will be over 20,000 cen- 
tral management platform installations by 
the end of 1994 (see the figure "Installed 
Base of Network Management Platforms"). 


The Main Players 
At present, the platform arena includes 
three major players: SunNet Manager from 
SunSoft, a division of Sun Microsystems 
(Mountain View, CA); OpenView from 
Hewlett-Packard (Cupertino, CA); and 
IBM's NetView for AIX. Here's a brief 
look at each one. 

SunSoft's SunNet Manager. SunSoft in- 
troduced SunNet Manager, the first com- 


gie Mellon. Currently, the university, 
which has 7000 computers, relies on 
SNMP and Telenet for network man- 
agement. SNMP gathers network fault 
information and then relays it to central 
consoles. Telenet configures remote de- 
vices. 

Why two different products? SNMP 
isn't suited to remote configuration be- 
cause it supports only one error code, 
while Telenet works with more error 
codes but lacks security. Consequently, 
an intruder with a protocol analyzer 
can pick off remote-device passwords 
and IDs. Waldbusser would like to use 
SNMP 2, which includes security fea- 
tures and supports 15 error codes, to 
handle both information gathering and 
remote configuration. 

Because of such obvious benefits, 
observers expect a bevy of SNMP 2- 
compliant gear to appear soon. Cable- 
tron, Cisco, and SynOptics have al- 
ready demonstrated such products. 

Even though SNMP 2 has encoun- 
tered problems, SNMP is still clear- 
ly the protocol of choice, and vendors 
have expanded its scope beyond phys- 
ical network management. Suppliers 
such as Hewlett-Packard and SunSoft 
have delivered packages that allow net- 
work technicians to monitor PCs and 
workstations. Work is also under way 
to enhance the protocol to oversee ap- 
plications software and DBMSes. 


mercial network management platform, in 
1989. It's sull the top-selling Unix network 
management platform. Being first helped 
SunSoft in the marketplace, and its track 
record is important in luring customers. 
Three ycars ago, the Cobb County gov- 
ernment in Atlanta, Georgia, realized that, 
at 4000 users, its network had become un- 
manageable. The county determined that a 
network management platform was called 
for. SunNet Manager was selected because, 
according to Gene Estensen, information 
services manager for Cobb County, “it was 
the only platform that ran on Unix and was 
stable.” The county purchased the plat- 
form along with SynOptics' Optivity to 
manage its Cisco Systems (Menlo Park, 
СА) routers and SynOptics wiring hubs. 
HP's OpenView. But SunSoft did not 
have the market to itself for long. In 1990, 


HP entered the platform arena with Open- 
View. HP has been successful in courting 
third parties; Data General, Groupe Bull, 
and Hitachi resell the package, and this 
has helped OpenView gain market share. 

In 1992, Martin Marietta, based in Or- 
lando, Florida, wanted to move from pro- 
prietary management tools to open sys- 
tems. Frank Mellard, a Martin Marietta 
senior communications consultant, says 
the company was more comfortable with 
HP's long-term direction: “We felt that HP 
had a better grasp of the problems of man- 
aging large, complex networks than Sun.” 

Martin Marietta’s corporate network is 
quite large—100,000 users—and it is also 
complex. Its computers support AppleTalk, 
DECnet, SNA (Systems Network Archi- 
tecture), Novell’s Integrated Packet Ex- 
change, and TCP/IP. The company cur- 
rently uses OpenView along with Remedy, 
Inc.'s, Remedy trouble-ticketing package 
to control its TCP/IP connections. The com- 
pany has plans to tie OpenView to DECnet 
with software from Isicad and to SNA with 
Peregrine's OpenSNA. 

IBM’s NetView for AIX. In 1992, IBM 
decided to develop a Unix network man- 
agement system. Rather than write it from 
scratch, the company licensed HP’s Open- 
View to incorporate into NetView for AIX. 
To further convolute the mix, DEC dumped 
its proprietary network management plat- 
form, DECmcc, in 1993 and became a Net- 
View for AIX reseller. Because of its late 
entry into the market, IBM lags behind 
SunSoft and HP, but it has been steadily 
gaining ground. 

For example, in 1992, the University of 
Florida in Gainesville searched for a plat- 
form for its 3000-user network. Because 
it had relied on the mainframe version of 
NetView for 10 years, the university chose 
NetView for AIX to manage wiring hubs 
from Cabletron and IBM as well as routers 
from Cisco, Proteon, and Wellfleet. Jerry 
Wetherington, systems coordinator, notes 
that a major advantage of using Net View 
is that a technician can view network de- 
vices on a central map and get a quick pic- 
ture of how the network is functioning. 


Integrated or Not? Users Tell All 

Map support is one of many ways in which 
a third-party vendor can integrate its ap- 
plication into a network management plat- 
form. But third-party applications differ 
in the way they work with major platforms. 
“Some third-party applications run on Unix 
fine without the network management plat- 
forms," notes L. Dave Passmore, a princi- 
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pal at Decisis, a consulting firm in Hern- 
don, Virginia. Skeptics claim that about 
half of all listed applications actually run 
as stand-alone systems. Platform vendors 
downplay that claim but admit that the lev- 
el of integration varies dramatically from 
application to application. 

In its latest third-party catalog, HP iden- 
tified 17 possible areas of compatibility. 
Gordon MacKinney, OpenView market- 
ing communications manager, says the 
most commonly supported features are a 
common interface and an ability to access 
a MIB (Management Information Base). 

Because of the wide range of options, 
users often receive far less integration than 
they expect. For example, third-party ap- 
plications might rely on their own polling 
and error-handling features, which results 
in redundant processing. Some products 
may have their own data-display facili- 
ties, with the result being that even simple 
things, such as color coding, differ among 
products. One company might represent 
a faulty modem with a flashing yellow in- 
dicator, for instance, while another might 
use a blinking red light instead. 

Some companies limit the number of 
network vendors they use. For instance, 
Tom Davis, engineering department sys- 
tem administrator at Dayton University 
(Dayton, OH), started relying on SunNet 
Manager in 1992 with the department's 
500-user network to identify physical prob- 
lems, such as broken cables. When Sun- 
Soft added PC management features to 
its Solaris operating system, the univers- 
ity simply expanded the scope of SunNet 
Manager. Since SunNet Manager applica- 
tions present information in a consistent 
manner, technicians didn’t have to learn 
several different interfaces. 

Some third-party applications also of- 
fer data consistency. For instance, to over- 
see its 2200-user network, the Presbytenan 
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Health Care System in Dallas, Texas, relies 
on Optivity and its add-on modules. Mel 
Lively, network manager at Presbyterian 
Health Care, says the company uses Fault- 
Man to control its wiring hubs, Router- 
Man to oversee its routers, PathMan to de- 
termine network connections, PolicyMan 
to set network thresholds, and FactMan 
for trouble-ticketing. 

But most networks rely on multiple 
management applications. For example, a 
company may have Chipcom (Southbor- 
ough, MA) wiring hubs and Proteon rout- 
ers. In these cases, all sorts of problems 
arise because of user-interface issues. 


Data Integration: Tying It All Together 

Data integration presents other vexing prob- 
lems. "Currently, different management 
applications store information in distinct 
databases," notes Passmore at Decisis. “So, 
a company can't take wiring-hub infor- 
mation and correlate it to work with its rout- 
er network." Another data-compatibility 
problem arises because different network 
management applications employ different 
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DBMSes to store and analyze data. For 
example, a router application might store 
its information using Sybase, while a plat- 
form relies on Ingres. What's an organi- 
zation that uses both network management 
products to do? Use both DBMSes? 
Here's a case in point. The Travelers 
(Hartford, CT) operates an IBM SNA net- 
work with 25,000 devices, and a LAN-in- 
terconnected network with approximately 
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15,000 nodes. Because it has traditionally 
relied on IBM for much of its networking 
equipment, the company began working 
with NetView for AIX in January. 

Eric Mirer, an engineer/consultant at 
The Travelers, says “there is literally no 
integration among the data generated with 
our various management packages.” Data 
about the company’s IBM RS/6000 servers 
is stored in one database, router informa- 
tion is housed in a second, PC LAN infor- 
mation is monitored with an OS/2-based 
package, and mainframe data 1s overseen 
by IBM’s NetView. The Travelers wants 
tools that consolidate all that information. 
“Data integration represents the big ka- 
huna for network management suppliers,” 
notes David Abbajay, software develop- 
ment manager for network management 
products at Cisco Systems. 

SNMP specs include a MIB standard 
so that management tools can access data- 
base information. With a MIB browser, 
for example, HP’s OpenView can examine 
information generated by Cisco routers. 
However, there’s no standard for translat- 
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ing that information so it can be stored in 
one location. Thus, problems arise when 
two vendors rely on different DBMSes. 

Even with a common DBMS, there are 
limitations. "Two vendors can rely on the 
same DBMS, but if they use different rows 
and tables, then their applications cannot 
share common information," explains Ab- 
bajay. Thus, platform vendors have to add 
a layer of software that identifies database 
differences and translates them. These fea- 
tures constitute a data schema, a technique 
outlining how to store data in a consistent 
fashion in a central repository. 

Platform vendors are at different stages 
in the search for solutions. The first step is 
incorporating support for RDBMSes (rela- 
tional DBMSes) in their products. Next, they 
must outline a central repository model. 

Market leader SunSoft has been the qui- 
etest about its plans. SunNet Manager now 
relies on a flat-file system to store network 
management information, but the compa- 
ny plans to support RDBMSes. Yet Sun- 
Soft has been silent on the repository issue. 
"Sun will have to say something soon to 
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keep pace with competitors,” says Pass- 
more at Decisis. 

HP has been gradually improving Open- 
View's DBMS capabilities. Initially, the 
product stored information in flat files, but 
HP now uses DBMSes and plans to sup- 
port a wide range of them in the future. 

In August, HP unveiled its plans for 
building a network data repository: Open- 
View Meta Schema. This document spec- 
ifies object attributes, topology, and trend 
information. In the first iteration, each ven- 
dor will own a slice of the DBMS, which 
will be accessible to third-party tools. 

HP plans to eventually allow all infor- 
mation to be stored in one database. How 
long that will take, however, is unclear. 
HP has invited third parties to comment 
on the working draft of its schema. 

One might think that IBM would work 
with HP on the repository issue, but no. 
In fact, the two companies have been mov- 
ing away from each other during the past 
few years. The first release of NetView/ 
6000 relied on OpenView for about 75 
percent of its functions. However, “the lat- 
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est release of NetView for AIX might be 
10 percent OpenView code, and the rest 
is IBM-developed,” states John Byzek, di- 
rector of enterprise management develop- 
ment at IBM's Network Systems Division 
in Research Triangle Park, North Carolina. 

[BM says that HP didn't offer a suffi- 
ciently robust product. “We found a lot of 
problems with the source code, so we felt 
we had to develop the work ourselves to 
ensure that our customers would have ro- 
bust software," says Byzek. 

HP's MacKinney scoffs at this. “IBM 
may not like to admit it, but NetView for 
AIX is based on OpenView,” he counters, 
concluding that IBM has been taking heat 
from third parties for forcing them to use 
another API. “So, IBM needs to justify its 
actions.” 

In August, IBM unveiled its Karat proj- 
ect, which relies on objects to integrate 
disparate database information. The soft- 
ware is based on the CORBA (Common 
Object Request Broker Architecture) stan- 
dards as well as on IBM’s SOM (System 
Object Model), an operating environment 
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that lets users develop distributed, object- 
oriented applications. 

With the primary suppliers moving in 
different directions, which one has the best 
chance for success? SunSoft has the lead- 
ing market share and many third-party sup- 
porters. HP is gaining ground and widen- 
ing its distribution channels. IBM can tap 
into the base of companies already work- 
ing with its mainframe and LAN manage- 
ment systems. Third-party support is cru- 
cial, so all three are courting third parties. 


4Dis-Integration": Competition's Dark Side 
While the move to platforms has been a 
blessing for network suppliers, it also has 
its downside. Passmore at Decisis notes 
that "a package like Ciscoworks was de- 
signed for SunNet Manager. Because Cis- 
co relied so much on the Sun platform, the 
company has been slow to deliver versions 
of its software for other platforms." 

Cisco planned to deliver versions for 
HP's OpenView in the fall, and for IBM's 
NetView for AIX shortly thereafter. Cisco's 
Abbajay admits that the different versions 
took longer to deliver than anticipated, but 
he says porting was only one of several 
reasons why the software was late. 

Whatever the reasons for Cisco's de- 
lays, most third parties do not want to align 
themselves too closely with a single plat- 
form because it takes extra time to move 
their software to another. They would clear- 
ly prefer a common set of APIs. 

For their part, platform vendors want to 
differentiate their wares and have no desire 
to standardize APIs. In May, a group of 
third-party organizations formed the MIC 
(Management Integration Consortium) in 
an attempt to wrest control of the APIs 
from platform vendors. The group plans 
to outline a schema for storing informa- 
tion in DBMSes, for developing a simple 
API for access to common data, and for 
integrating multiprotocol events. 

"Vendors face two choices: Deliver some- 
thing simple that works, or bring some- 
thing comprehensive," notes James Her- 
man, a principal at Northeast Consulting 
Group, a Boston-based consulting firm. 
"MIC is working on something simple, so 
it has a good chance for success." 

Joseph Diamond, a marketing manager 
at Peregrine Systems (Carlsbad, СА), says 
that MIC membership has swelled to 30 
suppliers and that all three platform ven- 
dors are vying to have their work adopted 
by the group. MIC has begun working on 
the first draft of its data schema, plans to 
complete it by early 1995, and expects con- 


forming products to arrive during 1995. 

But users should be cautious; previous 
integration tries have failed. IBM was the 
first vendor to step up to the chore with 
its mainframe NetView products. In 1989, 
it announced its SystemView initiative to 
provide a common repository. But when 
it announced the Karat project, IBM was 
throwing in the towel on SystemView. 

In the early 1990s, the OSF (Open Soft- 
ware Foundation), a vendor consortium in 
Cambridge, Massachusetts, was charged 
with creating common network manage- 
ment standards. The group outlined a com- 
plex set of standards dubbed DME (Dis- 
tributed Management Environment). HP 
and IBM were early backers. The OSF 
missed shipment dates, however, and even- 
tually DME also went the way of the di- 
nosaur. “DME was ahead of its time, and 
that's why it failed," notes IBM's Byzek. 

А principal reason for failure to achieve 
integration is vendors’ constant attempts to 
differentiate their products. Martin Mari- 
etta's Mellard notes that adherence to MIB 
specifications would eliminate many cur- 
rent incompatibility problems. "Problems 
arise because vendors always add propri- 
etary extensions to existing standards," he 
says. "Whenever that occurs, the level of 
interoperability drops significantly." 

Vendors admit this without remorse. 
Cisco's Abbajay says that “а vendor has to 
differentiate its products in order to sell 
them. Whenever you add value, the level 
of interoperability diminishes." 

Is there hope for integrated network man- 
agement? “The fact that HP and IBM are 
now supporting only the lowest common 
denominator in their management systems, 
rather than working together, does not bode 
well,” states The Travelers’ Mirer. 

Cisco’s Abbajay counters that the MIC 
will enable users to mask the distinctions. 
And, although current products may be 
flawed, they do offer more integration than 
yesterday's alternatives. 

Observers expect the level of integra- 
tion to continue to improve. Northeast Con- 
sulting's Herman concludes that “every- 
one knows what the current problems are, 
but how to fix them is not as clear. Solu- 
tions will eventually emerge, but users 
shouldn't get their hopes up. There is no 
short-term fix to this problem, and years 
will pass before it is fully addressed." ш 


Paul Korzeniowski is a freelance writer special- 
izing in communications and networking issues. 
He can be reached on the Internet at 6841944 (9 
mcimail.com or on BIX c/o "editors." 
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oo many people have been condi- 
tioned by marketing hype and mis- 
leading information into believing that 
bandwidth is the true measure of perfor- 
mance. Adding bandwidth to a poorly per- 
forming network is like raising the speed 
limit of a congested highway—neither so- 
lution buys much. 

When you measure in terms of band- 
width, you are measuring in the frequency 
domain. The frequency domain is ruled 
by terms like megahertz and megabits per 
second. These terms are applied to measure 
the theoretical capacity of a communica- 
tions channel. In a LAN, the channel is 
the Ethernet, Token Ring, or other topo- 
logical segment to which your servers and 
workstations are connected. That channel 
is often called the media. 

When you use the frequency domain to 
describe the capacity of a communications 
channel, you consider only the channel 
and not necessarily what is happening at its 
end points. You assume that the end points 
are both capable of sustaining the maxi- 
mum information rate of the channel. If 
you are talking about a synchronous point- 
to-point channel, like a WAN link, your 
choice of the frequency domain is appro- 
priate. In a LAN scenario, however, other 
factors make the choice of the frequency 
domain inappropriate. 

For instance, a LAN may have many 
nodes, all competing for simultaneous ac- 
cess to the media. Because only one node 
can transmit at any given instant, all other 
nodes must wait. 

In addition, information flow on a LAN 
is not synchronous. Rather, information is 
transmitted in small bursts called packets. 
As it turns out, these packets require a 
fairly significant amount of time to form ` 
and decipher. Here, the word significant 
is relative, meaning that the time to ser- 
vice a packet at a given node on the net- 
work will often be longer than the time it 
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for data to the server. 


| 


Server takes time to 
respond. Media is idle. 


Server sends response 


packet to workstation. 


|l 


Workstation takes time to 
form next request. Media is 


Network read cycles commonly have four stages. 


takes to transmit it. 

For this reason, a LAN should be con- 
sidered and measured in the time domain. 
In the time domain, people typically use 
terms like milliseconds to measure per- 
formance. It is better to describe a LAN's 
behavior by the time it takes to move in- 
formation rather than by the rate at which 
information moves along the wire. By 
studying where the time is spent, you can 
locate and eliminate bottlenecks—bottle- 
necks that you would never find using 
bandwidth techniques. 


LAN Read Cycles 
The most common cycle seen on a LAN is 
the read cycle, where information is moved 
from a file server to a workstation. Why? 
LANS are generally used to serve appli- 
cations from a common server. Even when 
that application is a large database appli- 
cation, more data is read from its files than 
written. Commonly 75 percent to 95 per- 
cent of all transactions are reads. 

Data is generated only as fast as peo- 
ple can work, yet it can be sifted through 
and moved from the server to the work- 
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Workstation sends request 


station as fast as the sys- 
| tem will allow. There- 
| fore, focusing on the 
read cycle is necessary 
to gain a fairly accurate 
understanding of net- 
work performance. 

The read cycle shown 
in the figure "Common 
Network Read Cycle" is 
composed of four dis- 
tinct phases. It begins 
with the workstation 
forming a request packet 
and forwarding it to the 
server. The server re- 
quires time to decode the 
packet, obtain the re- 
quested information ei- 
ther from disk or from 
cache memory, move 
that information inter- 
nally, form a response 
packet, and then wait for 
access to the media. 
Once access has been 
granted, the server trans- 
| mits the response. The 
workstation then has to 
perform many of the 
same internal processes 
as the server, including 
waiting for access to the media. The cycle 
repeats itself until the file, or required por- 
tion of the file, is transferred. 


Which Parameters Matter? 

When you study the characteristics of a 
LAN, you need to know the parameters 
that affect performance. Although there 
are many variables to consider, there are 
three important variables over which you 
have some degree of control. The three 
tunable parameters include the following: 


Packet sze Different topologies support 
different maximum packet sizes. Ether- 
net supports a maximum frame size of 
1518 bytes. That frame will be filled with 
a maximum payload of 1024 bytes of data. 
On the other hand, Token Ring can carry a 
maximum payload of 16,384 bytes of data 
(16-Mbps mode) and 4096 bytes of data 
(4-Mbps mode). FDDI (Fiber Distributed 
Data Interface) frames can carry a maxi- 
mum payload of 4096 bytes of data. 
2 Media-access time This is a critical para- 
meter influenced by many factors. First 
is the nominal access delay inherent in the 
chosen access methodology of the media. 
Token Ring uses a token-passing scheme to 


control and grant access to the media. On 
the other hand, Ethernet uses a methodol- 
ogy known as CSMA/CD. CSMA/CD ac- 
cess times are typically on the order of five 
to 10 times faster than token-passing access 
times. As you will see, this can greatly in- 
fluence overall performance. 

In addition to delays inherent in the dif- 
ferent access methodologies employed, 
media-access time is also influenced by 
the amount of competition on the segment. 
The higher the competition, the longer the 
average access time. | 

Signaling speed (typically called bandwidth) This 

is the speed at which individual bits 
of information are transmitted on the me- 
dia. This is the least influential of the tun- 
able parameters. 


Modeling Network Performance 

To best understand network performance, 
you need an appropriate model. A model 
will let you change each of the tunable pa- 
rameters, crank the change through the 
model, and see the impact. Such a model is 
expressed in the following equation: 


tu ftigt+2ate+(1+x[y+p(1-y) р 
a (Тах) 


Where: 

a=media-access time factor 

f=signaling (frequency) factor 

p=packel-size (payload) factor 

t.—total client service time 

ta=time required to access media 

tiq=time required to transmit a request packet 
tm=time required to transmit a response packet 
tw=total time required for baseline read cycle 
t'«—total time required for modified read cycle 
x=file server to workstation service time factor 
y=percent fixed-to-total service time 


The equation considers all elements of 
time contained in one network read cycle. 
It takes into account all three tunable net- 
work parameters. The influence each tun- 
able parameter has on each of the time el- 
ements is considered, and a ratio is formed 
between a known case and a case that 1s 
created by changing one or more of the 
tunable parameters. This equation rep- 
resents a way of calculating an expected 
performance gain or loss from a known 
situation. By changing one or more para- 
meters, the equation calculates the ex- 
pected change in performance. 

Although it has been validated through 
several practical throughput tests, the equa- 
tion is just one tool for understanding net- 
work behavior. It yields results that should 
be taken as upper bounds of expected 
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Actually, “growth Autobahn” 
may be a more precise 
description of the first of a 
new generation of servers 
that run AIX) IBM's version 
of the UNIX" operating 
system. These servers bring 
mainframe-level reliability 
to open computing, putting 
you on a growth path that's 
virtually infinite. 

At their core is 
[BM's symmetric multipro- 
cessing (SMP) architecture, 
harnessed to the PowerPC" 
processor. With SMP, you can 
add PowerPC CPUSs as your 
needs grow, starting with 
two and expanding up to 
eight. You can even upgrade 
to higher-performing 
PowerPC chips in the future. 

Our SMP isn't just 
built for growth. It’s also 


built for speed. 


RISC System/6000 uniprocessor 


to SMP upgrades available 


Unlike in other 
servers, memory access 
bottlenecks have been 
minimized. Eaeh micro- 
processor can access memory 
concurrently without waiting. 
That’s supercomputer-level 
capability. 

Our servers also 
deliver reliability others 
don't. (That's part of our 
obsession with guarding 
your business-critical data.) 
With ІВМ SystemGuard; 
an independent service 
processor automatically 
brings you back online if 
processor, memory, soft- 
ware, disk errors or power 
failures occur. 

All these main- 
frame capabilities come in 
machines that run AIX. 
So networks can run every- 
thing from engineering 
and accounting applica- 


tions to databases such as 
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performance changes, yet its predictions 
will be in the same ballpark as actual mea- 
sured performance changes. 


Using the Model 

You apply the model by choosing a baseline 
scenario and then changing one or more of 
the tunable parameters. The results can be 
displayed as a graph showing the expected 
change in performance versus the average 
service time of the network nodes. 

The first case compares 10-Mbps Ether- 
net with 16-Mbps Token Ring to deter- 
mine the effect increased bandwidth has 
on performance. In this case, the band- 
width is raised by a factor of 1.6, while all 
other factors are held constant. 

The figure "Increased Bandwidth" il- 
lustrates why the performance change is 
plotted versus the network-node service 
time. As service time increases, perfor- 
mance gain due to bandwidth decreases. 
This stands to reason because more and 
more of the time required to perform a 
read cycle is spent at the nodes and not in 


Increased Bandwidth 


3 L^ ll 
| "n 


Performance change (%) 


Node-service time (ms) 


Ethernet vs. Token Ring assuming bandwidth increases 
from 10 to 16 Mbps. 


transmitting on the media. This is why you 
can experience poor performance on your 
network, yet the network monitor reports 
low bandwidth utilization. 

If a node requires 5 ms of service time 
or more, the expected performance in- 
crease is less than 5 percent. So if you are 
planning to move from Ethernet to Token 
Ring because of the increase in available 
bandwidth, you may be about to pay 100 
percent more for less than a 5 percent gain. 

The second case again compares Ether- 
net and Token Ring, but this time the band- 
width and payload are changed (see the fig- 
ure "Increased Bandwidth and Payload"). 
Token Ring's higher packet-payload ca- 
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Increased Bandwidth and Payload 
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Performance change (%) 


Node-service time (ms) 


Ethernet vs. Token Ring assuming bandwidth increases 
from 10 to 16 Mbps, and payload goes from 1024 to 
4096 bytes. 


pacity is modeled with the payload size of 
4096 bytes. Ethernet can carry a maximum 
of 1024 bytes of payload per packet. 

The results of this analysis are clear: Pay- 
load capacity is a significant performance 

factor. If you have large volumes of data 
to move, you need to maximize packet 
size. No single factor influences per- 
formance more than payload. It dom- 
| inates all other tunable parameters. 
| Thus, if you are considering moving 
from Ethernet to Token Ring for the 
| additional payload capacity, and your 
application can take advantage of that 
| extra capacity, then you are about to 
| pay 100 percent more for roughly a 
‚ 100 percent gain in performance. 

The next case again compares 
Ethernet to Token Ring, but here 
Ethernet is modeled as having five 
| times faster average access to the 
| media. To isolate the effects of faster 

access time on performance, Ethernet 
and Token Ring are held to 1024-byte pay- 
loads. 

The figure "Increased Bandwidth and 
Media-Access Time" shows that perfor- 
mance change for moving to 16-Mbps To- 
ken Ring is negative for all points on the 
curve. This striking result means that under 
this scenario Ethernet actually outperforms 
Token Ring, even though the Token Ring 
is operating at 1.6 times the bandwidth. 
Media-access time is a more significant 
factor than bandwidth, yet a less significant 
factor than payload. This analysis suggests 
that for environments that require packets 
of 1024 bytes and less, you can expect 
higher performance from the lower-cost 
Ethernet. Such environments would in- 
clude host access, some database applica- 


tions, and possibly client/server ap- 
| plications. 

| Some database applications tend 
| to move information based on the 
record size of the table being accessed. 
‚ Although a 2-GB table is being ac- 
cessed, the database engine running 
on the client will request only a record 
at a time from the table. For exam- 
ple, if the record size is 256 bytes, 
then Ethernet will be a better per- 
former for that database application. 

The final case compares 100-Mbps 
FDDI with 16-Mbps Token Ring (see 
the figure "Token Ring vs. FDDI). 
Token Ring is modeled at its maxi- 
mum 16,384 bytes of payload per 
packet, while FDDI is modeled at its max- 
imum 4096 bytes of payload per packet. 
Media-access time is held constant be- 
tween the two. 

Notice how dominant payload size is in 
network performance and how little influ- 
ence bandwidth has. Although FDDI offers 
6.25 times the bandwidth of 16-Mbps To- 
ken Ring, at 2.5 ms of node-service time 
the move to FDDI becomes a wash. From 
that point forward, you can actually ex- 
pect to see a decrease in performance. 
Even at zero service time, the expected 
performance increase is only 10 percent. 


Interpreting the Model 
When interpreting the information pre- 
sented in this article, remember that the 
model used was derived considering a 
homogeneous network of only one trans- 
action type and packet size—the read 
transaction with full packet. 

A larger packet size will increase data 
transfer performance. How much depends 
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Performance change (76) 
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from 10 to 16 Mbps and media-access time increases 
fivefold. 


1. Standardize 


On A Common GUI 
. Interface That 
Makes It Easier 
Training Costs 
ng Cosis | 
And Boost CA-UMICENTER 
Productivity. — 
T 
2.ProlectAl Your Data ҖЕП: dl supports nous 
With Bulletproof Security 3. Choose А Cilent/ Server Application That's Standards And Protocols. 
Software Thal Supports Interoperable, Scalahle and Portable. 
Every Platform And 
Operating System 
Across Your Entire 
Enierprise. B 5. Partner With 
| The World's 
Leading Software 
Company. 


6. Leverage Your 
| Systems Management 
"X. Experience, Expertise 

A And Personnel. 


7. Replace Disparate 
Point Products With 
A Single, integrated, 
Comprehensive 
Solution. 


Presenting The 7 Commandments 
Of Systems Management Software. 


When choosing your systems server computing across heterogeneous platforms. 
management software, you So call today for more information about the 
shouldn't have to make a leap systems management software you can believe in: 
of faith. And with new CA-Unicenter. 
CA-Unicenter; you don't have to. Call 1-800-225-5224, Dept. 10500 
. Because CA-Unicenter is the sin- For More Information And 
gle, integrated systems management solution that To Register For The СА-Шпісепіег 
solves all of the challenges of managing client/ Software Giveaway. 
= ] = à i 
CA-Unicenter 
OMPUTER Integrated Client/Server Systems Management Software 
CE шыш med 


Circle 79 on Inquiry Card. 


f you have a problem with 
your BYTE subscription, 
let us know! For best ser- 
vice, provide a brief descrip- 
tion of the problem and a 
copy of a recent magazine 
mailing label (if available). If 
your label is unavailable, just 
give us your subscription 
account number along with 
your name, address, and zip 
code where your BYTE sub- 
scription is currently being 
sent. If you have a change of 
address, be sure to provide 
both your old and new 
addresses. If the problem 
involves a payment, be sure to 
include copies of your can- 
celled check (both sides) or 
your credit card statement. 
Please include a "business 
hours" phone number if pos- 
sible. Send to: 


BYTE Magazine 
Subscriber Service 
PO Box 555 
Hightstown, NJ 08520 


Fax: — 609-426-7087 
Phone: (9 a.m. to 8 p.m. 
Eastern Time, 
Mon. - Fri.) 
800-232-2983 (U.S.), 
or 609-426-7676 


BYTE 


Because the Experts decide. 


2124 BYTE DECEMBER 1994 


Token Ring vs. FDDI 


Performance change (%) 
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Node-service time (ms) 


Token Ring vs. FDDI assuming bandwidth Increases 
from 16 to 100 Mbps, but Token Ring uses maximum 
payload (16,384 bytes) vs. FDDI (4096 bytes). 


on how contiguous the data to be moved is. 
That is, you will get much better perfor- 
mance moving 5 MB stored in one file 
than moving 5 MB stored in 50 files. This 
is because of the overhead of small pack- 
ets required in opening a file. 

Some argue that increasing average 
packet size on a network will increase com- 
petition, because each packet transmitted 
holds the media longer. You must keep in 
mind, however, that the increased packet 
size will tend to decrease the number of 
transmissions on the media since fewer are 
required to move the same volume of data. 
This means that while there may be some in- 
crease in segment competition, the bottom 
line is that there is no reason not to increase 
average packet size on your media. 

Also remember that the model presented 
considers only two nodes on a LAN—the 
workstation and server. It remains valid 
in the presence of other nodes and trans- 
actions, however. The presence of other 
nodes and transactions does nothing more 
than increase the time to access the me- 
dia. Therefore, you can predict perfor- 
mance during periods of higher network 
use by simply selecting a higher node-ser- 
vice-time point on the graph, since in- 
creased time to access the media also in- 
creases average time spent at the nodes. 


Improving Network Performance 

There are several steps you can take to op- 
timize performance on your LAN. The 
first is to check that your packet size is 
maximized. Many older Token Ring driv- 
ers default to 1-KB packets. The packet 
size must be set at all decision points on the 
network, including workstations, routers, 
and servers. The best way to tell if your 
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packet size is maximized is to use a 
| network monitoring device. 

After tweaking packet size, care- 
fully choose the NIC (network in- 
terface card) and driver solution for 
| your workstations. Remember, net- 
work performance includes service 
time at all nodes, not just the server. 
Poor performance at the workstation 
can yield poor overall network per- 
formance, regardless of the capabil- 
ities of the server. Do not make the 
decision lightly. 

Be aware that most performance 
problems in NICs tend to be due to 
their drivers. Choose a manufacturer 
that has a strong background in the 
particular media you are using. 

In addition, educate yourself about net- 
work competition and segmentation. High 
levels of competition can cause drastically 
reduced throughput due to increased me- 
dia-access times. Competition must be 
controlled to achieve a high degree of per- 
formance on your LAN. 

If you have done everything you can 
and still have poor network performance, 
don't just throw bandwidth at the prob- 
lem. Chances are high that you won't solve 
the problem with that approach and will 
waste time and money. Perform a detailed 
network analysis to determine where the 
bottlenecks are and then draft a plan of ac- 
tion. In almost all cases, this will be a less 
costly, more-effective and timely solution. 


The Best Network for You 

There are three important factors over which 
you have some degree of control when try- 
ing to improve the performance of your net- 
work: packet size, time to access the me- 
dia, and bandwidth. Packet size has the most 
impact, followed by media-access time. Of 
the three, bandwidth has the least impact. 

At 16 Mbps, Token Ring offers the high- 
est available packet size and thus the high- 
est performance in an environment where 
large volumes of data must be moved. But 
where packet size is of less importance, 
such as host access and some client/server 
applications, Ethernet offers the lowest- 
cost, highest-performance solution. 

The one you choose is dependent on 
your specific application and environment. 
The model presented here is a tool to help 
you make that decision. 8 


Brett Husselbaugh is president of Tobek Computer 
Systems, a LAN consulting firm in Dallas, Texas. 
He can be reached on the Internet at whretth@ 
aol.com or on BIX c/o “editors.” 


RI LD | C: UI LO U S 2 ETHERNET ADAPTERS, LIKE PAPER 


CLIPS, ARE IN SOME WAYS ALIKE. THEY EITHER PERFORM OR THEY DON'T. THEYRE COMPATIBLE OR 
THEY AREN'T. THEY'RE MADE EFFICIENTLY OR THEY'RE OVERPRICED. COMMON SENSE, UNCOMMON 


VALUE. KINGSTON. CALL (800) 435-0056, EXT. 903 AND GET THE FAX. 


| Ba 


ы 4 
mm " a - d 
Tav t1 ———————— - . М 
- чр M жт aha جرد ی ع وچا اه‎ ee ry pee capa m 
PO es) ы reet TES а s ی مب‎ 
НОНУ iar senate 
TM 4 3 ТӨЗ TA, [a = 
е du Tote PET Hm y ato д $C. - » ҒА — 
ri et eam = fete ey e TS 
= (tar А Le m ted rid ur = 
eS Cag ar: x : 
hy È = pe tes = i 


in kingston 


THE INSIDE NAME IN NETWORKING 
Network Group (800) 435-2620 Phone (714) 435-2600 FAX (714) 435-2699 


WE WEITE. uus NE 
pma: wa he pfo a 7 
wal 
op sta » 


һа 
о аяа A 
he ite 
V JT و‎ 


+l 


-f 
15 


Circle 104 on Inquiry Card (RESELLERS: 105). 


5 


= I, " 
apart NÉ 


I: 
| COMPAN 
1 
| 
| 
1 i 
| CONTUHA 


200CX 


UT TR de uM HEIC EU SI RUE 
The New, Compaq Contura 400CX 


Pack 


“г” 
1 


PO TE Corporation, АЙ Rights Reserved, For mare information on thc new Cintura 400 family, call PaqEax and request document #4033, 1-800-345-1518 


- Compaq, Contura registered US Patent oni Trademark Office, Call the Compaq Customer Support Center for details on our 4-year limited warranty, Some restric: 
ae 2 Sia эрр Wagrery packs and certain nptiony are covered by a bhe:yearwarranty. Docking tise optional; The Intel isili logo is a registered trademark of the Intel Corporation. 


Wouldn't life be easier with 


a detachable handle, 


a brilliant color screen, 


a free 3-year warranty, 


a center-mounted trackball, 


a full-sized keyboard, 


two little adjustable feet, 


the versatility of two PCMCIA slots, 


an upgradeable 486 processor, 


a battery you could buy almost anywhere, 


all in an affordable, 5.9-pound package 


that glides into a desktop docking base? 


We thought SO. 


COMPAQ. 


Circle 73 on Inquiry Card. 


Dl Л 
Eb d ll Bow 
ORKING 


BYTE has compiled every major article written on network- 
ing from the January 1993 issue to the present опа sg 
multiple disk set. With easy-to-use search and g 
retrieve capabilities, this fully indexed text data- Á 
base allows you to access valuable technology | 
and product information from networking prod- ' Ремо 
uct reviews, features, news analysis, and technical : 
columns from the pages of BYTE. All articles are writ- 
ten by BYTE' staff, contributors, and 


AVAILABLE EEE 


ON DISK: Here are just a few of 
the articles you'll find on disk: 


€ Network Connections ¢ Modems for High-Speed Ф Enterprise Computing 


: : Communications and à 
¢ Fine-Tune LANtastic Portability ¢ Report on Networking 


© Linking LANs Digital Remote Access € LANs Make the Switch 


€ Printers Talk Back € Network Management ¢ Wireless Mobile 
€ NetWare Goes Global Systems Communications 


PLUS MORE! 


| For telephone orders using о credit cord (MasterCard, VISA, or American Express) 


Place Your Order Today! САЦ 1-800-924-6621 


Complete order form ond send to: BYTE on Networking, Attn. Circulation Dept., 

One Phoenix Mill Lane, Peterborough, NH 03458 

or fox to 603-924-2603 Name 
О Check Enclosed 


(Make checks payable to BYTE Magazine, US funds only) Address 
О MasterCard О VISA C) AMEX 


Gy . oO A— Sfute 
Card # Exp. Date 


Country Cp 
КИЦ. =... om mo onmi Un Y 
Canadian ond U.S. orders, please odd $2.95 for shipping and handling. JN | "W OLIO. 
JY | s 


DK4127 


Outside North America, add $5.00 for air mail delivery. Please allow 6-8 weeks for delivery. 
Disk format 3 1/2 inch. Currently available for Windows only. !"rOSsASt 


y 


Because the Experts decide, 


ATM TRAFFIC CONTROL 


Networks today cope with multimedia traffic and can run out of bandwidth quickly. ATM networks increase 
data flow by intelligently controlling traffic and allocating different-size channels to different connections. 


MARK JULIANO 


etworks grow in two ways: The num- 
ber of attached devices increases, and 
the applications it supports become morc 
diverse. The network administrator must 
maintain performance as traffic builds. 

А shared-media LAN does not perform 
well under heavy traffic conditions or with 
a wide variety of traffic types. But ATM 
(Asynchronous Transfer Mode) overcomes 
these limitations by providing a connec- 
tion-oriented approach to linking devices 
and by supporting a variety of traffic types, 
including audio and video. (See Peter 
Wayner's article “Оп the Road to АТМ,” 
September BYTE.) 

ATM divides all traffic into fixed-length 
cells, each containing 48 bytes of user data 
and 5 bytes of overhead. Monitoring and 
organizing the flow of these cells through 
the network is called traffic management. 
How well it is done can be crucial, espe- 
cially for time-sensitive data such as video. 


My Dinner with ATM 

To understand how to improve traffic flow 
in an ATM network, I'll compare the in- 
teraction of attached devices on a shared- 
medium LAN with the behavior of guests 
at a dinner party. 

At the party, several people want to talk 
with one another; on a LAN, users want to 
send each other files and E-mail. For a 
dinner party to run smoothly, guests must 
behave according to a social protocol. De- 
vices on a LAN must conform to a proto- 
col so that they can communicate with 
each other. As the number of guests at a 
party increases, it becomes more difficult 
for an individual to speak with any other 
individual. So it is with LANs; as traffic in- 
creases, contention for access to the shared 
transmission medium also increases. 

Contention is the delay encountered 
while waiting for access to a shared re- 
source, such as the Ethernet cable. Con- 
gestion occurs when network devices 
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АТМ with a French Accent ү! ‚| 


JEAN LE MÉZEC AND 
MANUEL BARBERO 


n many areas of telecommunications, 
France has pointed the way for the rest 
of the world. А couple of months ago, 
commercial ATM service was introduced 
in France as a nationwide service—just as 
ISDN and (some years back) Minitel ter- 
minals have been made universally avail- 
able throughout the country. French busi- 
nesses, researchers, and even some home 
users will be able to access France Tele- 
com's CBDS (Connectionless Broadband 
Data Service), which is quite similar to 
the U.S.'s SMDS (Switched Multi- 
megabit Data Service) but offers the high 
speeds possible only over an ATM net- 
work. 

France Telecom is one of the first ma- 
jor communications carriers to incorpo- 
rate ATM throughout its core network. 
CBDS was available in beta testing since 
July in Paris, Lyons, and the region 
around Nice. Commercial beta testers in- 
cluded Hewlett-Packard, Dassault, Thom- 
son-CSF, the research group Inria, and 
France's highest-rated TV network, ТЕІ. 
For the beta users, CBDS offered virtual 
private networks at speeds ranging from 
2 to 25 Mbps. The service offers multiple 
protocols, with interfaces to the Internet, 


buffer their data until they can transmit it 
over a communications link. 

Most LAN technologies share the phys- 
ical transmission medium (e.g., copper 
wire and optical-fiber cable) among all the 
devices attached to the LAN. A protocol, 
or access method, organizes the sharing 
process that lets them use the medium. On 
Ethernet LANs, the access method is called 
CSMA/CD. The English translation is, 
"Listen first, and if no one else is talking, 
one person may talk." Each network device 
first makes sure that no other device is 
transmitting and then sends its message. 
This type of LAN protocol is analogous 
to a small dinner party where four people 
are sitting and talking together. Only one 
person speaks at a time. As long as the 
number of people is small and no one talks 
all the time, everyone can take part. 
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Token Ring, and FDDI (Fiber Distrib- 
uted Data Interface). 

Although France may be a bit ahead 
of the U.S. in ATM use, both countries 
are following similar paths. Аз in the 
U.S., the France Telecom project began 
with a government-supported “informa- 
tion superhighway," connecting the re- 
search community first and then spread- 


ing out to commercial users. ATM, which - 


= s a E 


was developed at France Tele- 
com in the early 1980s, is wide- | 
ly seen in both Europe and the 
U.S. as the best way to provide | 
many options for interconnecting : 
LANs and WANS. The U.S. has 
given the Internet to the world, 

and a fully ATM-connected Internet is a 
common dream. 

Renater, which is France’ s broadband 
extension of the Internet, was begun only 
in 1991, and it is now being given an 
ATM backbone with 34-Mbps E-3 con- 
nections to subscribing networks. Re- 
nater is a cooperative venture of univer- 
sities and government agencies; the 
network is built and managed by France 
Telecom, and it has been the test-bed for 
ATM networking in France. 

European networking experiments 
have often been international in scope. 
For example, an early ATM link between 


t] 


Things Can Change 
As a business grows, its LANs expand. 
The more devices that are attached, how- 
ever, the greater the transmission delays. 
Imagine a crowded restaurant trying to op- 
erate using the same rules as the small din- 
ner party. Any person who wished to talk, 
whether it was with someone at their table 
or at the other end of the room, would have 
to wait until every other person in the 
restaurant was quiet before speaking. 
This is why LAN performance often 
degrades as the number of attached de- 
vices increases; too many devices try to 
access the medium at the same time. 
Shared-media access methods are proba- 
bilistic; access is not guaranteed. There's 
no problem when the amount of LAN traf- 
fic is light (imagine a restaurant with cus- 
tomers at only one table), but a serious 


the Swiss CERN (European Laboratory 
for Particle Physics) and CEA (France' S 
atomic energy commission) allowed nu- 
clear experiments to be controlled at 
points located hundreds of miles away 
from the actual laboratory. Similarly, a 
1993 demonstration of CBDS was the 
first transatlantic ATM linkup. Over a 
2-Mbps dedicated line, groups in Paris 
and New York were able to simultane- 
ously use InSoft's Communiqué 
groupware running on Sun 
Microsystems’ SparcStations 
equipped with Parallax Graph- 
ics video boards. Also involved 
in that transatlantic linkup were 
Cisco Systems’ AGS+ Ethernet 
router and Thomson-CSF's Thomflex. 
ATM network concentrator. Much of the 
technology, of course, is American; the 
goal was to create an international net- 
work that was compatible with com- 
monly used U.S. networks and multime- 
dia products. 

Upgrading to ATM is a project that 
involves widespread European and in- 
ternational cooperation. France Telecom 
is just one of 18 telecommunications pro- 
viders working together in Europe’s 
ATM pilot initiative. In addition, the 
company has formed the Atlas joint ven- 
ture with Deutsche Telekom and is plan- 


problem arises when traffic is heavy. 

An Ethernet LAN addresses this prob- 
lem by dividing the LAN into smaller, in- 
terconnected segments. (By analogy, the 
restaurant owner could build a separate 
room for each table.) While this reduces 
contention, it makes the LAN much more 
difficult to manage. (Imagine the manager 
of such a restaurant having to maneuver 
around—not to mention pay for—all those 
walls.) 


ATM: An Alternative 

ATM networks are connection-oriented 
and use a deterministic method to allocate 
network resources. Deterministic is the 
opposite of probabilistic; it guarantees ac- 
cess regardless of the number of devices at- 
tached to the network. The network is de- 
termined to get you access. 
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ning a partnership with Sprint in the U.S. 
Because of its joint venture with ATM- 
switch supplier Alcatel, Sprint already 
has a working knowledge of the ATM 
switches that France Telecom is using. 
There is a considerable amount of trans- 
atlantic capacity right now, so intercon- 
tinental ATM and CBDS will soon be 
just as feasible as ATM in Europe. 

What does this mean for BYTE read- 
ers, most of whom are in the U.S.? For 
the average user, ATM and CBDS mean 
full Ethernet or Ethernet-like connec- 
tivity at high speed to remote databases, 
and the use of groupware with cowork- 
ers located almost anyplace else, all with 
protocol-independent file transfers and 
messaging. 

The more remote the locations that 
must interact, the more vital become 
high-speed communications links. 
CBDS and ATM provide better ways to 
not only connect U.S. and international 
offices and provide easier access to more 
remote databases but also provide vir- 
tually instantaneous electronic travel 
to Paris, at rates that are considerably 
less expensive than taking a hop on the 
Concorde. Ш 


Jean Le Mézec is vice president of science and 
technology, and Manuel Barbero is vice presi- 
den! of North American marketing for France 
Telecom. They can be reached on ihe Internet or 
BIX at editors @ bix.com. 


Ás each connection is established, the 
network allocates capacity to ensure that 
sufficient resources are available. ATM 
networks package traffic into cells of uni- 
form length and manage the flow of these 
cells through the network. 

Different types of traffic require differ- 
ent levels of service—referred to as QOS 
(quality of service). An ATM network pro- 
vides different QOS levels to different traf- 
fic types. Indeed, different traffic types 
may call for different traffic management 
techniques. 


Types of ATM Traffic 

We can classify the types of traffic sup- 
ported by an ATM network according to 
three characteristics: bandwidth, latency, 
and cell-delay variation. Bandwidth is the 
amount of network capacity required to 


support a connection. Latency is the 
amount of delay associated with a con- 
nection. Requesting low latency in the 
QOS profile means that the cells need to 
travel quickly from one point in the net- 
work to another. Cell-delay variation is 
the range of the delays experienced by 
each group of associated cells. Low cell- 
delay variation means a group of cells must 
travel through the network without get- 
ting too far apart from one another. 

ATM networks carry three types of traf- 
fic: CBR (constant bit rate), VBR (vari- 
able bit rate), and ABR (available bit rate). 
CBR traffic includes voice and video. To 
handle this traffic, the ATM network can 
act as a dedicated circuit. It provides a sus- 
tained amount of bandwidth, low latency, 
and low cell-delay variation. 

VBR traffic is handled similarly to CBR 
except that the bandwidth requirement 
varies. An ATM network supporting a 
videoconferencing application guarantees 
that a certain amount of bandwidth will 
always be available during a conference, 
but the actual bandwidth used can vary. 

ABR traffic requires no specific band- 
width or delay parameters and is accept- 
able for many data applications. ABR con- 
nections support LAN traffic such as 
E-mail and file transfers. TCP/IP and Net- 
Ware will also use ABR connections. 

The table "Network Traffic Types and 
Their Requirements" shows how link ca- 
pacity is allocated to each traffic type. 
While CBR reserves a constant amount of 
the total available bandwidth, VBR re- 
quires that a large amount of spare capac- 
ity be available. ABR defines a way to use 
this valuable spare capacity. It can pro- 
vide service that is no worse, and is in 
many cases better, than most of today's 
networks, but it doesn't require a constant 
bandwidth. 


Making the ATM Connection 

The ATM end station (the calling party) 
asks the ATM network for a connection 
to another ATM end station (the destina- 
tion) by initiating a connection request that 
leads to a negotiation with the ATM net- 
work. This process is called the connec- 
tion establishment procedure. The para- 


meters that must be negotiated are speci- 
fied by the ATM Forum UNI (User-to- 
Network Interface) 3.0 standard and in- 
clude traffic type, sustained and peak 
bandwidth, burst length, and QOS class. 

This process secures a contract" between 
the ATM network and the end station. The 
network promises to deliver a QOS, and the 
ATM end station promises not to send more 
traffic than it requested during the connec- 
tion procedure. Such contracts must be en- 
forced, and itis the job of traffic management 
functions to ensure that users receive the 
QOS they were guaranteed. 

When congestion occurs, traffic man- 
agement provides the mechanisms that al- 
low the network to recover. ATM networks 
use three techniques: traffic policing, traf- 
fic shaping, and congestion control. 


Traffic Policing 

ATM networks ensure that traffic on each 
connection remains within the negotiated 
parameters. ATM switches use a “leaky- 
bucket" algorithm to police traffic. Imag- 
ine a wooden bucket with a hole in the 
bottom. Water leaks (traffic flows) out of 
a bucket (buffer) at a constant rate (the 
negotiated rate), regardless of how fast it 
comes in. 

The need for police action occurs when 
traffic flow exceeds the negotiated rate 
and the buffer overflows. Each ATM cell 
header has a CLP (Cell Loss Priority) bit 
used to identify cells as either conform- 
ing (to the contract) or nonconforming. If 
cells are nonconforming—for example, 
more cells than the contract allows—the 
ATM switch sets the CLP bit to one. This 
cell can now be transferred through the 
network only if there is sufficient network 
capacity. If there is not enough bandwidth 
available, the nonconforming cell is dis- 
carded and may need to be retransmitted. 

CBR traffic needs a single leaky bucket 
because it uses a sustained rate parameter in 
its network contract. VBR traffic uses dual 
leaky buckets to monitor both the sustained 
rate over a discrete time period and the max- 
imum (peak) bandwidth used during the con- 
nection. If either value exceeds the contract 
parameters, the ATM switch polices the 
VBR traffic by manipulating the CLP bit. 


continued 


NETWORK TRAFFIC TYPES AND THEIR REQUIREMENTS 


EXAMPLE 


Volce, 
circuit emulation 


Compressed video 
Data 


TRAFFIC TYPE 
Constant 


Variable 
Available 


BANDWIDTH REQUIRED 
Guaranteed 


Guaranteed 
Not guaranteed 


CELL-DELAY VARIATION 
Minimal 


LATENCY 


Low 
Variable 


Variable 
Widely variable 
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Traffic Shaping 

Similar to traffic policing, traffic shaping 
is performed at the user-network interface. 
Traffic is manipulated so that flow rates 
obey the contract using a mechanism such 
as the dual-leaky-buckets algorithm. De- 
vices that implement traffic shaping are 
typically ATM network adapters in PCs 
or workstations, hubs, bridges, routers, 
and DSUs (digital service units). 


Congestion Control 

Congestion can occur in any network, 
whether it uses shared media or ATM, when- 
ever an application sends more data than 
the network can transmit with the available 
bandwidth. Also, as more applications send 
data over the same network, the bandwidth 
available to any one application changes 
over time. 

Most networks fail to tell applications 
how much bandwidth is available at any 
given instant. А$ a result, applications have 
no basis on which to control the amount of 
data they send. When applications send 
more data than the network can handle, 
the network buffers fill up and can over- 
flow. The application must then retrans- 
mit the data, which adds more traffic and 
further congests the network. 

Ап АТМ network performs congestion 
control so that ABR traffic can efficiently 
use the bandwidth that has not been guar- 
anteed to CBR and VBR traffic. Effective 
congestion control reduces the need to re- 
transmit data due to congestion. 

While the problem of congestion control 
is still under discussion in the ATM Forum, 
it is expected that the final solution will use 
a variety of techniques, including end-to- 
end, link-by-link, rate-based, and credit- 
based traffic-flow control. 

End-to-End vs. Link-by-Link. A network 
can control congestion over an entire con- 
nection path or by sublinks. With end-to- 
end control, the network measures the min- 
imum available bandwidth along the 
connection and communicates the amount 
of bandwidth to the application, which 
then transmits at the appropriate rate. Each 
link in the network simply forwards the 
data as fast as it receives it. 

Under the link-to-link technique, each 
link along the network connection con- 
trols its traffic flow independently. Each 
link buffers data as needed to adjust the 
incoming speed to the outgoing speed. 

Rate-Based vs. Credit-Based. The rate- 
based traffic-flow technique constantly tells 
the application what transmission rate (the 
currently allowed rate) the sending device 
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should use. For example, the network can tell 
an application that it can send 1000 cells per 
second. If the network becomes congested, 
it reduces this rate and notifies the applica- 
tion; when the network is no longer con- 
gested, the rate is increased. 

The credit-based technique is slightly 
different. Here, the network indicates to 
the sending device the amount of buffer 
space (credits) available in the network. 
For example, the application may be al- 
lowed to transmit 100 cells, after which it 
must wait. The network periodically re- 
plenishes the application's credits. If the 
network becomes congested, the applica- 
tion gets fewer credits and they're replen- 
ished less often. This forces the application 
to slow the sending of data. When the con- 
gestion clears, the number of credits is in- 
creased and replenished fast enough that 
the application can transmit at full speed. 

Integrated Congestion Control. The in- 
tegrated proposal currently under consid- 
eration by the ATM Forum provides for an 
end-to-end, rate-based scheme as the de- 
fault method, with the link-by-link scheme 
as an option where more precise control is 
needed. Because most existing ATM equip- 
ment already offers the default method, users 
should soon have a standards-based ABR 
congestion-control scheme. 

If the network requires a more precise 
congestion management scheme, the link- 
by-link option can be used to contro! ABR 
traffic. When a connection is made from an 
end-to-end device, the link-by-link device 
would simply perform the end-to-end flow 
control when talking to that device. This 
would preserve existing equipment, while 
providing for future growth. 


Time to Switch? 

No matter how carefully you plan a shared- 
medium LAN—whether Token Ring, 
FDDI (Fiber Distributed Data Interface), or 
Ethernet—the day will come when your 
network outgrows the capabilities of the 
technology on which it is based. ATM ex- 
pands the network's ability to support a 
variety of applications that will help net- 
work administrators. Using ATM tech- 
nology as a foundation ensures a widely 
accepted interface to the WAN and high- 
performance LAN, with traffic manage- 
ment designed to ensure that users get the 
quality of service they require. Ш 


Mark Juliano is vice president of marketing at 
Fore Systems, Inc., a supplier of ATM switches 
located in Warrendale, Pennsylvania. He can be 
reached on the Internet or BIX at editors bix.com. 
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without exiting Windows DOS and others. * Color calibration software depths 


* Up to 100Hz refresh rate 


Beam up an ATI 64-bit graphics accelerator today. $449-2M—B $591MB** ШШ БОМБУ T sus. 


There's one to meet every application, budget and 


bus type. They re light years ahead of other г 
accelerators, | hl 
Copyright © ATI Technologies inc., 1994. ATI, mach64, WinSwitch, | ы 
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marks and/or registered trademarks of their respective manufacturers. Y | x1 ATI TECHNOLOGIES INC. 
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AV 4 ( | P А Thornhill Ontario Canada L3T 7N6 

бл, ВМВ RAM, 256K cache, AI MB HO, using 2MB and AM PCI VAs | Telephone: (905) 882-2600 

" , саспе, , uSing an 1 ' F TECHNOLOGIES INC. CT Е 
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Low-Cost Color Lasers 


Three color laser printers make fast color printing almost affordable 


TOM THOMPSON 


t first, laser printers dealt with 
matters simply in black and 
white. Color laser printers ar- 


rived but commanded prices of $50,000 
or more, unaffordable to all but those who 
made their business working with color. 
QMS changed this situation dramatically 
last year by introducing the ColorScript 
Laser 1000 (see “QMS Strikes with Color 
Laser Printer,” July 1993 BYTE). Using a 
new, 300-dots-per-inch Hitachi print en- 
gine to lay down colored toners on plain 
paper, and costing just $12,499, the Color- 
Script Laser 1000 started the affordable 
desktop color laser-printer business. 

Not resting on its laurels, QMS intro- 
duced this June its second-generation 600- 
dpi color laser printer, the QMS Magicol- 
or Laser Printer, with a price starting at 
$9999, With sufficient memory, it can gen- 
erate 600- by 600-dpi output. QMS re- 
duced the ColorScnpt Laser 1000 price to 
$7999. However, two other vendors also 
launched color laser printers with prices 
starting under $10,000. Also in June, Xe- 
rox introduced its 4900 Color Laser Print- 
er, starting at $8495. Its controller modu- 
lates the imaging laser, so that the output 
can be 300, 600, or 1200 dpi along the 
horizontal axis (and 300 dpi vertically). 
And in September, Hewlett-Packard an- 
nounced its HP Color LaserJet printer. Its 
output is only 300 dpi, but pricing starts at 
$7295, and the HP entry features a sim- 
plified print engine that improves color 
print quality. 

Thus, the opening shots in the war for 
the nascent desktop color laser-printer mar- 
ket have been fired. These printers offer 
quality and per-page costs competitive 
with the best ink-jet printers but with laser- 
printer speed and networking capabilities. 
The battle will heat up as other vendors, 
such as Tektronix (see the text box “Tek- 
tronix Threatens a Show Stealer’), enter 
the fray and trade blows on features and 
price. For this review, I evaluate the new 
printers from the current combatants in 
this market: HP, QMS, and Xerox. 


Color Laser Basics 
As a group, color laser printers are big and 
heavy. Initial setup is more complex than 


that of a typical laser printer, 
because there are now four 
colors of toner (cyan, ma- 
genta, yellow, and black) {E 
rather than one. 5 

For the QMS and Xerox 
printers, you have to add four 
toner cartridges plus four de- 
veloper modules, a waste 
box, and a small oil bottle. 
The HP printer combines the 
color developers into one 
unit, minimizing the number 
of items that you install to two 
(the black toner has a sepa- 
rate developer unit). How- 
ever, you must still add toner 
powerto four hoppers inside 
the printer. 

The QMS Magicolor and 
the Xerox 4900 use versions 
of the same Hitachi print en- 
gine, although each com- 
pany had the engine designed to its own 
specifications. This engine uses a rotating 
OPC (organic photoconductor) belt to re- 
ceive a page image and transfer it to the 
print drum one hue at a time. The amount 
of electrostatic charge on the belt, which is 
controlled by the laser beam, determines 
how much one of the four process colors 
adheres to the OPC belt on each rotation. 

After four belt rotations, the print drum 
holds the complete four-color image. This 
composite image is then transferred to a 
sheet of paper or transparency. It's im- 
portant to note that the QMS Magicolor 
and its predecessor use the same Hitachi 
print engine. This allows QMS to offer a 
$2499 controller board swap that brings 
the ColorScript 1000 up to Magicolor 
capabilities. 

The Konica print engine used in the HP 
Color LaserJet forgoes the OPC belt and 
lays the toners down directly on the print 
drum. This improves color registration, 
because it eliminates a belt that can stretch 
or contract during the printing process. It 
also rids the printer of one more consum- 
able item, because the OPC belt wears out 
over time and must be replaced. However, 
the print drum still must rotate four times 
to assemble a complete page image, so the 
Konica engine operates at about the same 
speed as the Hitachi engine. 


The new breed of color laser printers, from left to 
right: the Xerox 4900, the QMS Magicolor, and the 
HP Color LaserJet. 


Considering the four-step printing pro- 
cess, you'll find engine speed impressive 
for all three units. Speed ratings are given 
in pages per minute, rather than the min- 
utes per page you expect from other color- 
printing technologies. According to their 
respective vendors, the QMS Magicolor 
is rated at 2 ppm for color and 8 ppm for 
black and white, the Xerox 4900 is rated at 
3 ppm for color and 12 ppm for black and 
white, and the HP Color LaserJet is rated 
at 2 ppm for color and 10 ppm for black 
and white. 


QMS Magicolor Laser Printer 

The $8495 QMS list price nets you a print- 
er with a basic configuration of 12 MB of 
RAM and enough memory to produce 
black-and-white output at 600 dpi and col- 
or output at 300 dpi. By a sophisticated 
modulation of the laser beam that creates 
the image, QMS has coerced true 600-dpi 
resolution out of a 300-dpi mechanism. A 
$10,999 version with 28 MB of RAM 
can produce both color and black-and- 
white output at 600 dpi. You can expand 
RAM up to 64 MB using SIMMs. An In- 
tel 80960CF processor running at 
33 MHz handles the printer’s rasterizer 
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BYTE PostScript Color Wheel 


HP Color LaserJet 
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QMS Magicolor 


Xerox 4900 


Alt three printers produced handsome output with the BYTE PostScript color-wheel image (part of the image shown here full size). Each output sample was 
generated at the printer's highest resolution: 300 dpi for the HP Color LaserJet, 600 dpi for the QMS Magicolor, and 300 by 1200 dpi for the Xerox 4900. The 
HP printer showed little banding at 300 dpi, compared with the 600-dpi QMS unit, but had a more noticeable dithering pattern. The Xerox 4900 produced no 
detectable banding, due to the dithering pattern its Quad Dot Technology created. 


and operating system. 

The QMS Magicolor has one unique 
feature: the QMS Crown operating sys- 
tem, a multitasking operating system that 
scans all ports for incoming data and iden- 
tifies the network protocol and PDL (page- 
description language) for each print job. 
The operating system boots from an inter- 
nal 80-MB hard drive (upgradable to 120 
MB), and it can spool multiple jobs to this 
drive. This setup enables the QMS Crown 
operating system to manage and process 
several print jobs at once, minimizing bot- 
tlenecks in receiving jobs from the net- 
work. Because the printer's intelligence 
is stored on the hard drive, it allows field 
upgrades of the operating system and the 
PDL emulations. 

The QMS Magicolor provides an RS- 
232 serial port and a parallel port that 
supports the IEEE 1284 bidirectional pro- 
tocol. A DB-25 SCSI port lets you con- 
nect up to six external hard drives that 
can cache frequently used typefaces or 
act as spool buffers. For networking, a 
mini-DIN-8 LocalTalk port is standard, 
but you can add an optional Ethernet in- 
terface card ($650) that supports a single 
Ethernet connection ($149)—either thin, 
thick, or 10Ваѕе-Т. A Token Ring inter- 
face ($999) is also available. A daugh- 
terboard installed on the controller board 
determines the Ethernet protocols sup- 
ported. The review unit could handle Net- 
Ware, EtherTalk (AppleTalk), TCP/IP, 
and LAN Manager/LAN Server simul- 
taneously. 

The QMS Magicolor supports Post- 
Script level 2 plus HP's PCLS (Printer 
Control Language) and GL 72. It uses its 
own PostScript clone interpreter and has 65 
resident PostScript typefaces. Two exter- 
nal cartridge slots let you add extra type- 
faces or another PDL. 
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Xerox 4900 Color Laser Printer 
The Xerox 4900 and the QMS Magicolor 
use the same print engine. The basic Xerox 
4900 has 12 MB of RAM, letting the print- 
er produce 300- by 1200-dpi output for 
black-and-white pages. Color output at 
300 by 1200 dpi requires 24 MB of RAM. 
Memory is expandable to 48 MB. The 
printer's controller uses an AMD 29030 
RISC processor operating at 25 MHz. 
The controller can boost the engine's 
horizontal resolution to 1200 dpi through 
laser modulation. The printer uses a Xerox 
patented digital half- 
toning technology called 
Quad Dot. By using the 
1200-dpi resolution to 
split halftone cells into 
quadrants and selective- 
ly applying pixels to 
each quadrant during 
the halftoning process, 
the resulting patterns 
trick the eye into seeing 
more gray levels. This 
translates into more ap- 
parent colors on the 
page, while minimizing 
halftoning artifacts. 
The 4900 has a DB-9 
serial port, a Centron- 
ics parallel port, and a 
LocalTalk port. Ап op- 
tional Ethernet interface 
costs $649 and provides 


Group з EMI 


Group 4 


Start-up EEE 
72 


The printer provides Adobe's PostScript 
level 2 interpreter (version 2013.115) and 
HP's PCL5 and GL/2. It has 55 resident 
fonts (35 PostScript, 13 Intellifonts, and 
seven bit-mapped). The controller auto- 
matically scans the VO ports and senses 
the PDL of incoming print jobs. 


HP Color LaserJet Printer 

The basic HP Color LaserJet configuration 
has 8 MB of RAM. For PostScript work, 
you'll need a minimum of 12 MB of RAM. 
Memory is expandable to a maximum of 72 


Performance Results 


Bl = ous Magicolor 
4 | = Xerox 4900 
И = HP Color LaserJet 


thinnet and 10Base-T 
connectors. A Token 
Ring interface is also 
available for $849. The 
Ethernet interface sup- 
ports NetWare, Ether- 
Talk, and TCP/IP. The 
Xerox 4900 doesn't 
have a SCSI port. 


0 200 400 600 800 1000 1200 1400 1600 1800 2000 
All times are in seconds. All printers were tested at 300-dpi resolution. 


The QMS Magicolor, with its 33-MHz processor, easily came in first on most 
tests. Oddly, the HP Color Laserjet, with a 20-MHz AMD 29030, generally 
bested the Xerox 4900, which uses the same processor but clocked at 25 
MHz. The BYTE PostScript test measures general PostScript processing 
capability. The four Genoa Technology test suites test performance with actual 
application output: Group 1, spreadsheet; Group 2, CAD, desktop publishing, 
and drawing; Group 3, word processing and database; and Group 4, scanned 
images. Start-up time is how long it takes each printer to boot and warm up. 
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Tektronix Threatens a Show Stealer _ 


uring this review, Tektronix showed me a pro- | 

‘totype of its Phaser 540, a color laser printer - 
with features and pricing that will compete direct- 
ly with the three printers I review here. The base 
configuration comes with 20 MB of RAM and a 
32-MHz RISC processor. It supports Adobe Post- 
Script level 2 and HP PCLS (Printer Control Lan- - 
guage). The unspecified print engine uses a direct- 
to-drum technology, as does the engine used by 
HP. Tektronix claims a rate of 3.5 pages per minute B 
for 300-dots-per-inch color and 14 ppm for black- 
and-white pages. — 

The Phaser 540 features i imaging in both 300-dpi continuous-tone color and 600-dpi 

dithered color. Extra RAM raises continuous-tone color resolution to 600 dpi. Tektronix 
achieves continuous tone by modulating the intensity of the laser beam, not just its duration, 
which is the usual trick for boosting i таге resolution. You add toner by sliding four color- 
coded cartridges into the printer. 

Sample continuous-tone output at 300 dpi was remarkable (see the figure above): 1 
strained my eyes to see just pixels, because the usual clumping of pixels in halftone patterns 
was absent, Tektronix expects the Phaser 540 price to be under $9000. Based on this price 
point and the quality of preliminary output from this printer, expect Tektronix’s Phaser 
540 to grab a chunk of the color laser desktop market wheni it ships sometime this month. 


MB by adding extra RAM SIMMs. The HP 
Color LaserJet controller uses an AMD 
29030 RISC processor operating at 20 MHz. 
HP’s Resolution Enhancement Technology 
smoothes the edges of black text and graph- 
ics but not with color images. 

A quick glance at the back of the HP Color 
LaserJet reveals one of HP’s cost compro- 
mises: A Centronics bidirectional parallel 
port is the only interface. Obtaining any 
other type requires the purchase of an HP 
JetDirect board for the printer’s MIO (Mod- 
ular I/O) slot. Several versions are avail- 
able—a LocalTalk and Ethernet version 
($429), an Ethernet-only version ($369), 
and a Token Ring version ($619). Two car- 
tridge slots let you add extra typefaces. 

The only native PDL supported in the 
HP Color LaserJet printer is HP's РСІ 5. 
Ап Adobe PostScript level 2 interpreter 
(version 2013.114) is available as an option 
for $795. The interpreter is stored on a 
ROM SIMM that mounts in one of the 
RAM SIMM sockets. Because the Post- 
Script SIMM occupies a memory socket, 
you can expand printer RAM to only 56 
MB with PostScript. 


Tektronix Phaser 540 


The HP Color LaserJet has 45 resident 
typefaces (35 Intellifont and 10 TrueType) 
plus another 35 PostScript typefaces when 
using the PostScript option. The printer also 
has a built-in TrueType rasterizer within the 
PCLS and PostScript emulations. Like the 
other printers, the HP Color LaserJet’ s con- 
troller scans the I/O ports and switches PDLs 
automatically (if PostScript is present). 


Blazing Colors 
I gave all three printers a workout on 
BYTE's network and experienced no prob- 
lems. Each ran the BYTE PostScript test 
without a hitch, also. This test rates the 
speed of a printer's PostScript interpreter 
(see the table "Performance Results"). 
To gauge performance with applica- 
tions, I used Genoa Technology's Post- 
Script printer tests. Genoa creates tests to 
evaluate PDL emulation compatibility, 
and, in fact, QMS uses these suites to test 


HP Color LaserJet 
(as reviewed, with 12 MB of RAM, PostScript, 
and Ethernet/LocalTalk capabilities) 


Hewlett-Packard Co. 

Direct Marketing Organization 
Р.О. Box 58059 

MS 511L-SJ 

Santa Clara, CA 95051 
(800) 752-0900 

fax: (BOO) 333-1917 

Circle 1010 on Inquiry Card. 


142 BYTE DECEMBER 1994 


the compatibility of its PostScript clone. 
Genoa generously loaned mc a sct of 
color ATSes (application test suites) for 
evaluation with these printers. The tests 
consist of captured PostScript output from 
a variety of real-world applications, such as 
Microsoft Excel, Adobe Illustrator and 
Photoshop, Lotus 1-2-3, QuarkXPress, Al- 
dus PageMaker, Frame's FrameMaker, 
and others. Because the test suites are cap- 
tured PostScript, you can download them 
directly to a test printer without incurring 
overhead from a graphical operating sys- 
tem or an imaging engine. 

The Genoa tests consisted of four groups, 
each representing a specific application cat- 
egory. Group 1 consisted of 13 pages of 
spreadsheet output composed of charts and 
graphs. Group 2 consisted of 26 pages of 
CAD, desktop publishing, and drawing-ap- 
plication output with a mixture of bit maps, 


About the Products 


$11,798 
(as reviewed, with 28 MB of RAM and an 
Ethernet setup) 


QMS, Inc. 

1 Magnum Pass 

Mobile, AL 36618 

(800) 523-2696 

(205) 633-4300 

fax: (205) 633-4866 
Circle 1011 on Inquiry Card. 


text, graphics, and shaded surfaces. Group 
3 consisted of 14 pages of word processing 
and database output composed mostly of 
text, with a smattering of graphics. Group 4 
consisted of two pages of scanned images. 
Although the QMS and Xerox printers sup- 
port higher resolution modes, I set both to 
operate at 300 dpi to make valid compar- 
isons with the 300-dpi HP printer. 

The printers' output speed averaged 
around 1 ppm, which is not bad, consid- 
ering that the tests closely resembled real- 
world output and made heavy use of color. 
However, for scanned images, the output 
performance plummeted to about 4 min- 
utes per page, due to the mass of data that 
has to be processed in a scanned image. 

The QMS, with its 33-MHz processor, 
usually came in first. Oddly, the HP, with a 
20-MHz AMD 29030, generally bested the 
Xerox 4900, which uses the same processor 


Xerox 4900 Color Laser Printer.......610,093 
(as reviewed, with 24 MB of RAM and 
an Ethemet setup) 


Xerox Office Document Systems Div. 
80 Linden Oaks 

Rochester, NY 14625 

(800) 275-9376, ext. WT4900 
(716) 256-4446 
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Watch the Pieces Come Together 
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Now you can protect your software by controlling the 
right to use. Buttons are microchips packaged in 
coin-shaped, stainless steel cans that contain critical 
information to make your software run. Look what 


Buttons 
work with. . 


Windows | 


DS1420 ID Button™: 


б | 
Windows NT 


É 


051427 Time Button": 
4K bits of RAM, along with a 
tamper-proof real time clock. 


4401 South Beltwood Parkway Ф Dallas, Texas 75244-3292 


А 64-bit serial number provides — Buttons can do for you: 
the basis for security. 
€ Enable execution control even after you have 
DS1422 UniqueWare distributed your software to customers 
) Button™: e 1 А А í Я 
| ordinate a variety of license types, includin 
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DS1425 Multi Button": platforms 
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but clocked at 25 MHz. As expected, the 
HP and Xerox printers, which use genuine 
Adobe PostScript, had no difficulty printing 
the Genoa application test files. Neither did 
the QMS Magicolor. It speaks well of the 
QMS PostScript clone that it printed the 
complex and varied images in the Genoa 
tests without a hitch. 

All three printers produced handsome 
output. There were imperfections, however. 
The color wheel generated by the BYTE 
PostScript test (see the figure "B Y TE Post- 
Script Color Wheel") showed noticeable 
banding on the QMS Magicolor, even at 
600 dpi, and slight banding on the HP Color 
LaserJet at 300 dpi. The dithering patterns 
on the QMS output, however, were much 
less obvious. No banding was detectable on 
the color wheel produced by the Xerox 4900, 
due to the dithering pattern its Quad Dot 
Technology created. On the QMS and Xe- 
тох printers, transitions from colored re- 
gions to black regions showed darker col- 
огей bands, an artifact of the Hitachi engine. 
Be aware that the BYTE PostScript test de- 
liberately stresses a print engine's color 
gamut with wide color variations and color 
extremes, so you won't normally see these 
transition bands. 

The QMS Magicolor and Xerox 4900 
showed their best on this test when allowed 
to operate at the highest resolution. At 300 
dpi, the HP Color LaserJet showed clean, 
crisp images, due to its direct-to-drum Kon- 
ica print engine. However, when it came to 
scanned images, the QMS Magicolor and 
Xerox 4900, operating at higher resolutions, 
prevailed. When I set Photoshop to do no 


*8 and 16 Bit ISA bus support 


embedded PC system 


Board Level Disk Emulators 
* Replace mechanical drives in embedded systems 
* High performance and low cost models available 
e Flash, EPROM and battery-backed SRAM 
technologies. Capacities from 180K to 16MB 
* Dual drive and hard drive emulation support 


PCMCIA Carddrives & Adapters 
ese PCMCIA cards in your desktop or 


halftoning and to use the printer's default 
halftoning screens instead, I obtained gor- 
geous image output on these two printers. 


Cost Conscious 
Although color graphics output isn't as 
striking as that of comparably priced dye- 
sublimation printers, price per page is an 
order of magnitude lower. All three print- 
ers feature smart use of consumables: The 
less color you use in a document, the low- 
er the cost per page. Comparisons of the 
cost per page for these printers are difficult, 
because the vendors tally up the costs of 
consumables differently. Estimates range 
from about 11 cents per page to 26 cents 
per page for a document with 15 percent 
color coverage (equivalent to a company 
cover letter embellished with a pie chart), 
and from about 48 cents per page to $1.37 
per page for 100 percent page coverage. 
The cost is more than that for black- 
and-white output, but its not so steep that 
you can't mass-print attractive color 
brochures and snazzy reports for special 
jobs. In fact, the cost of black-and-white 
output for these printers is close enough 
to conventional laser printing (estimates 
are from 2.5 cents per page to just over 4 
cents per page) that the vendors claim they 
can stand in for black-and-white laser 
printers. This isn't exactly true, with the 
cost per page for black-and-white print- 
ing on most lasers at around 2 cents, but 
you won't break your department's budget 
if you accidentally print a report on one. 
The printer you should get depends on 
the work you do. The HP Color LaserJet 


B oes POMDISIC ” 


sports the lowest price, but be aware that 
this was achieved by shaving certain fea- 
tures from the printer. If you agree with HP 
on these design decisions, this is the printer 
for you. If your work consists of text mixed 
with graphics, and you don’t need Post- 
Script, the HP fits the bill admirably. How- 
ever, if you’re using page-layout applica- 
tions that speak only PostScript, you'll have 
to add the PostScript option to the HP or 
look at one of the other printers. 

Recall that the basic OMS Magicolor and 
Xerox 4900 provide minimalist network 
support through 230.4-Kbps LocalTalk. 
Nevertheless, adding similar features to the 
HP Color LaserJet still makes it the lowest- 
priced printer by the time you tally up the 
memory and network options the other print- 
ers require. However, if your work has lots 
of scanned images (perhaps real estate 
brochures), the superior image-handling ca- 
pabilities of the QMS Magicolor and the 
Xerox 4900 are well worth considering. If 
your work requires resolutions higher than 
300 dpi, the QMS Magicolor and the Xe- 
rox 4900 are the only game in town. Any 
company doing heavy-duty color production 
with lots of jobs and different typefaces 
should consider the QMS Magicolor be- 
cause of its SCSI hard drivc option and the 
QMS Crown operating system. W 


Tom Thompson is a BYTE senior technical editor 
at large with a B.S.E.E. degree from Memphis 
State University. He is an Associate Apple Devel- 
oper and author of Power Maciniosh Program- 
ming Starter Kit (Hayden Books, 1994). You can 
contact him on AppleLink as T. THOMPSON or 
оп the Internet or BIX at tom_thompson@ bit.com. 
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SOLID STATE Disk Emulators and PCMCIA Products 


High Capacity DRAM Drive 
e Expandable 16 to 512MB. 51/4" or 
desktop models. Fast SCSI-2, SIMM 
module based, 1тѕес access with 
built-in battery back-up and ECC. 
Flash IDE Drives with capaci- 
ties from 2.5 to 40MB 
Features: Autoboot capability, all 
models. Support for all popular op- 
erating sytems. Solid state reliability. 


‘Internal model fits in 31/2" drive bay Ea 

eDual socket & external models available 3 

e Support for all types of memory, 
I/O cards and Type III hard drives 

«DOS & Windows compatible drivers included 


Applications: Embedded 
Systems, Diskless PCs, LANs, 
POS, Medical, CAD/CAM, 
Graphics, High Performance PCs 
and Servers. 


<< CURTIS, INC. Industry Leader in Disk Emulation Products 
` 418 W. County Rd. D * St. Paul, MN 55112 * 612/631-9512 * FAX 612/631-9508 


"a y PC CardShark 11 ™ 
PCMCIA Carddrive 
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АША Hardware 


Simonizing the PDA 


BellSouth's communicative Simon is a milestone 


in the evolution of the PDA 


CHRIS O'MALLEY 


hen computer 
makers say, 
"PDA" (per- 


sonal digital assistant), they're 
referring to a small, pen-oper- 
ated computer that might be | 
able to wirelessly send or re- 
ceive data, but not voice calls. 
But telephone companies, un- 
derstandably, are apt to take 
a different view, which is why | 
Simon says, "Talk." 

Simon is BellSouth Cellu- | 
lar’s intriguing new so-called 
personal communicator. De- 
veloped largely by IBM, Si- | 
mon is essentially a cellular 
phone with the electronic in- 
nards and LCD face of a PDA. As such, 
Simon can not only serve as your portable 
phone, but it can also ply the cellular air- 
waves with data. Simon can send and re- 
ceive E-mail, faxes, and pages. And while 
each of these avenues has its limits, Simon 
is easily the most communicative PDA to 
appear thus far. 

Simon may also be one of the most ex- 
pensive PDAs to appear thus far—or one of 
the least costly, depending on your point of 
view. Simon lists for $899 with cellular- 
service activation from authorized dealers 
(in a BellSouth Cellular market) or $1099 
without service direct from BellSouth. In 
an age when cellular phones are sometimes 
given away to lure customers, and they rarely 
sell for more than $500 in any case, that’s 
a lot to pay for a phone. But Simon is more 
than a phone, and rigging a PDA (or any 
portable PC) with two-way wireless data 
features costs a lot more—and still doesn’t 
give you voice capability. 


Vintage Hardware 

At first glance, Simon appears to be a throw- 
back rather than a trendsetter. Its brick-like 
shape (8 by 2% by 1% inches) and heft (18 
ounces with battery) give it the look and feel 
of a vintage cellular phone from the 1980s. 
But instead of a dial pad, Simon has a nar- 
row, backlit LCD screen—the only visual 
clue that it may be something other than a 
cellular phone (see the photo). 


Simon looks like a large cellular phone except for its replacement of the dialing keypad 
with an LCD look-alike (right Inset). Through the touchscreen, you operate the phone 
functions and a group of small PDA applications, such as the E-mail program shown 


(a small-screen version of Lotus cc:Mail). 


But this is merely a clue at first, since the 
opening screen depicts a dial pad, a signal- 
strength gauge, and familiar cellular "but- 
tons," such as Send and Quick Dial. Once 
you begin to peruse its menus and peer into 
its cavities, it finally becomes apparent that 
this is as much a PDA-like organizer and 
data communicator as it is a phone. This 
mild deception may be Simon's most strik- 
ing quality: It looks and feels like a product 
you already know how to use, rather than a 
new religion you must immerse yourself in. 

There is familiarity in Simon's compo- 
nents, too. Inside, Simon is basically a minia- 
turized DOS computer joined with a mo- 
dem and a cellular transmitter/receiver. The 
CPU is a 16-bit x86-compatible processor 
running at 16 MHz, a single-chip design 
manufactured by Vadem. Simon runs a ver- 
sion of DOS called ROM-DOS, from Data- 
light, and has 32 KB of ROM dedicated to 
the system's BIOS. There's 2 MB of flash 
memory that stores Simon's built-in appli- 
cations (from 1 MB, using Stacker com- 
pression), and another 1 MB of pseudo- 
static RAM for running the programs and 
storing user data. Roughly 640 KB of this 


memory is actually available 
for your use. 

Many of the unit's hard- | 
ware features are less than 
exotic, too. There's a 2400- 
bps Hayes-compatible mo- 
dem inside that uses the MNP 5 protocol to 
help stream data through the often-turbu- 
lent cellular airwaves. Simon also has 9600- 
bps send-and-receive fax functions. At 44 
inches tall by a mere 1.4 inches wide, its 
backlit monochrome LCD is small; it has 
an all-points-addressable touch overlay that 
you can electronically write on with either 
the included stylus or your finger. The dis- 
play is otherwise unremarkable, although 
the very fact that its backlit makes it stand 
out among PDAs and palmtops. Even Si- 
mon's expansion port is in the form of the 
now-commonplace Type П PCMCIA slot. 

IBM didn't reinvent the cellular wheel, 
either; Simon'scellular functions come via 
the same Mitsubishi RF transceiver that's 
used in several hand-held phones. As with 
all portable cellular phones, transmitting 
power is limited to 0.6 W. Externally, the 
unit has a retractable antenna on top, and 
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a 33-pin connector at the bottom for an 
RJ-11 land-line adapter or a (as yet un- 
announced) serial cable for linking Simon 
toa PC. 

Simon uses a rechargeable nickel-cad- 
mium battery pack that slides onto the back 
of the unit. The included slim battery pack 
provides about 1 hour of talk time (for con- 
versation or data transmission) and 8 to 12 
hours of standby time (i.e., the amount of 
time you can leave the phone on so it can 
receive calls). 

A thicker, high-capacity pack can deliver 
roughly double these figures. But battery 
life varies, depending on how much you 
are using Simon to do other things, such as 
entering names and appointments into its 
organizing utilities. A lithium coin battery 
inside the unit provides up to 24 days of 
backup power for your data if the main bat- 
tery is drained or removed. 


Simon's Software 

Although Simon's hardware is largely a 
condensed compilation of proven perform- 
ers, its software is another story. The user in- 
terface and applications were designed from 
scratch by IBM to fit Simon's narrow screen 
and make good use of its phone functions. 
Only one of its applications, cc: Mail, exists 
outside the Simon. (BellSouth says it in- 
tends to select third-party publishers to de- 
velop additional applications for Simon, but 
none had been announced by the time this 
went to press.) 

The software is broken down into two 
main areas: phone (i.e., voice) functions, 
and what BellSouth calls “mobile-office” 
functions. You access the phone functions 
through the simulated dial-pad screen and 
a handful of accompanying menus, such 
as a list of one-button Quick Dial numbers 
ora list of direct-dial buttons showing the last 
10 numbers you’ ve called. It’s as simple to 
use as any cellular phone, and a telephone 
icon at the bottom of the screen lets you get 
to the dial pad quickly, regardless of which 
application you’re in. 

Simon has a few features that you don’t 
find in every cellular phone. It simplifies 
calling while out of your home area (known 
as roaming) by reducing the necessary steps 
to just pressing a few preference buttons. It 
also supports multiple cellular phone num- 
bers, or VAMs (numerical assignment num- 
bers), and it can answer your calls auto- 
matically. 

But perhaps Simon's biggest phone perk 
is that it can act like a pager. When a call 
comes in and goes unanswered, the caller 
can leave a phone number, which is recorded 
in Simon's pager menu. Simon then beeps 
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Selected Simon Features 
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Power management settings 
TO-DO LIST 
WORLD CLOCK 
World-map view 
Alarm 


and darkens the Phone Pager button. It can 
store up to nine numbers, which you call 
back with a one-touch selection. 

The mobile-office functions consist 
largely of the usual PDA/organizer fare (see 
the box above): address book, appointment 
calendar, notepad, sketchpad, calculator, 
and to-do programs, plus utilities for set- 
ting system preferences and a password, 
managing data files, and changing the time 
and date. But because Simon has built-in 
communications gear, it adds fax and E- 
mail functions to the mix. The fax program 
allows you to use either the notepad or the 
sketchpad to create faxes, and you can view 
and annotate (as well as resend) the faxes 
you receive. The E-mail program is based 
on cc: Mail Remote and works with апу 
cc: Mail host that supports remote users. 

All these programs share a clean design 
and are so easy to use that you'll rarely need 
to poke your nose inside Simon's skinny 
user's manual. They are also fairly well in- 
tegrated. You can call, fax, or send E-mail 
to someone from the address book, for 
example. You can also dial a number con- 


tained in an E-mail message and forward 
an E-mail message as a fax. 


The Bad with the Good 

Even with all its good points, there's no 
shortage of frustrations with using Simon; 
many of them are minor, but a few are ma- 
jor. While you can operate Simon with a 
pen, it doesn't do handwriting recognition. 
Thus, you're left to enter data with either a 
tiny on-screen QWERTY keyboard or the 
PredictaKey keyboard, which automatically 
displays the next six characters most likely 
to be used (and lets you page through the 
alphabet six letters at a time according to 
this probability formula). You can also flip 
to a numeric keypad. 

The PredictaKey works better than I ex- 
pected it would. It seems to get the correct 
next letter among its first six about 75 per- 
cent of the time. But entering names into 
the address book or tapping out fax and E- 
mail messages are tedious chores. Simon 
needs either an adjunct keyboard (a palm- 
top-style one would do) for data-entry ses- 
sions or a desktop-linking kit that would 
enable you to transfer data from your PC. 
BellSouth says it intends to provide the lat- 
ter soon; there's already a Link PC button for 
this function in the file-managing program. 

Faxing with a device of this small size 
can be frustrating, too. You can scribble 
handwritten messages for creating quick 
faxes, but Simon's narrow screen and rela- 
tively poor pen tracking ensure that the re- 
sults are usually quite atrocious. Simon is 
best at simply letting you view faxes (while 
holding the unit sideways) and then perhaps 
forward them after doing a quick markup. 
Likewise, long E-mail messages can be a 
real drag to read through, although you can 
limit incoming mail to about a paragraph 
if you wish. You can'treceive files attached 
to E-mail messages, either. 


Simon Does 
As cellular phones go, Simon doesn't have 
much staying power. Even the smallest flip 
phones typically have more talk and standby 
time than Simon, and portable phones that 
approach Simon's size give you much more. 
That's not necessarily a fair comparison, 
but realistically, Simon's competition will 
include cellular phones as well as PDAs. 
Another power peeve: There's no battery 
gauge, either on the unit or in the software, 
so you're never sure when Simon is going 
to quit (although you won't lose data when 
it does, thanks to the backup battery). 
Merging a phone and a PDA has another 
bad side effect: You can't take notes or use 
Simon's other features while conversing, 


Since We Introduced The Complete 
COBOL Solution, Thousands 
Have Off-Loaded Our Competition. 


From New York to the Netherlands, 
companies are replacing their incomplete 
COBOL solutions with the one that's 
fully loaded. CA-Realia* 11 Workbench. 

The reason is simple. CA-Realia II 
Workbench is the most comprehensive 
COBOL client/server solution in the industry 


What's more, CA-Realia II Workbench 
includes a complete mainframe CICS emula- 
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tor for noextra charge. And, all the features 
of the workbench apply to CICS programs as 
well as batch. 

So whether you're in a Windows or OS/2 
environment, CA-Realia 11 
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Federzl Applications 


мшу ari ment. Pius a COBOL-intelligent program analyzer that's For A Self-Running Demo And 


the smartest thing you ve ever seen. A Free Copy Of The Secret of COBOL Maintenance, 
Call 1-800-434-REAL, Dept. 26500. 


And join the thousands of companies who've already decided that 
nothing works better than CA-Realia 11 Workbench. 


CA-Realia ll Workbench 


The Complete Client/Server COBOL Solution 


© Computer Associates International, tnc., Islandia, NY 11788-7000. All product names referenced herein are 
trademarks of their respective companies. Awarded by Government Computer News, March 23, 1994. 
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since the screen is up next to your ear. The 
more you depend on Simon, the more irk- 
some that drawback becomes, since you’ ll 
wantto enter all your appointments, phone 
numbers, and the like into it. 

Regardless, Simon has a full range of 
communications options, and, most impor- 
tant, they work. Simon is no less fickle than 
other cellular phones for voice calls; it’s 
clearer in some areas than others, depend- 
ing on local signal strength, and it usually 
works better outdoors. But it completed rea- 
sonably clear calls made from inside air- 
ports between West Palm Beach and San 
Diego on one recent trip I took, and it also 
consistently performed well in my car. 

But data transmissions are dicier, with 
Simon dropping the cellular connection 10 
percent to 20 percent of the time in my ex- 
Name | | perience. But an 80 percent to 90 percent 
success rate is nothing to complain about 
ا‎ for sending data in analog fashion over the 
Address cellular system (Simon doesn’t support the 


emerging CDPD [Cellular Digital Packet 
BYTE 


Data] digital cellular service). 
Please allow up to 8 weeks for this change to become effective. Because the 
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To change your subscription mailing address, please complete the form below 
and send it to: 

BYTE Magazine Subscriber Services 

PO Box 555, Hightstown NJ 08520 

Fax: 609-426-7087 

Phone (9 a.m. to 8 p.m., Eastern Time, Mon.-Fri.) 

800-232-2983 (U.S.), or 609-426-7676 


Current/Old Address: 


Account Number 
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PDA Progress 

In addition to the high-capacity battery ($78) 
and RJ-11 phone connector ($119), Simon's 
other options include 1-MB and 1.8-MB 
PCMCIA memory cards ($224 and $279, 
respectively) and a travel charger (no price 
had been set at press time) that lets you 
recharge Simon's batteries directly from 


an AC outlet so About the Product 


Experts decide 


you don't have to 


carry the recharg- 
er base with you. 


In addition, Bell- 


rom time to time we make the BYTE subscriber list available to 
F other companies whose products or services would be of interest 


to our readers. We take great care to screen these companies, ОШИП аш 
Я | offer a cigarette 
choosing only those who are reputable. Furthermore, subscriber lighter adapter as 


names are made available for direct mail purposes only; telemarketing 
calls are strictly prohibited. 


well as an alpha- 
numeric paging 
card similar to the 


Many BYTE subscribers appreciate this carefully managed program, 


and look forward to receiving information of interest to them via the 
mail. While we believe this information is of benefit to our subscribers, 
we firmly respect the wishes of any subscriber who does not want to 
receive promotional literature. Should you wish to restrict the use of 
your name, please send your request (including your magazine mailing 
label, name, address, and subscription account number) to: 


BYTE Magazine 
Subscriber Services 
PO Box 555 
Hightstown, NJ 08520 
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one that the company’s MobileComm di- 
vision offers for Apple’s Newton. The pag- 
ing card will tet you receive pager messages 
and E-mail from public services. 

Whether or not Simon is your idea of the 
ultimate (for now) personal communicator 
depends on how appealing you find the 
combination of voice calls and E-mail— 
and maybe on how little you need a laptop. 
Clearly, Simon won't replace portable PCs, 
but it’s equally clear that it represents a mile- 
stone in the evolution of the PDA. в 


Chris O'Malley is a Florida-based freelance writer 
who covers telecommunications, among other top- 
ics. You can contact him on the Internet or BIX at 
editors bix.com. 


Lighten Up! 


Introducing Hardlock LT. 
The light price will brighten your day. 


Your copy protection decision just got a whole lot easier. Now Glenco offers a complete range of 
choices for protecting your software against unauthorized use. 


New Hardlock LT is the perfect copy protection system for your high volume lower-priced software. 


Hardlock LT features the same premium support, compatibility and reliability as our unsurpassed 


Hardlock system, complete with 128 bytes of memory, easy implementation, and the same ASIC 
security found in most other copy protection systems on the market today. 


Compare Hardlock LT to all the others. You'll be amazed. Call now for an evaluation kit. 


1-800-562-2543 


ENGINEERING INC. | 
SERMNG THE SOFTWARE INDUSTRY SINCE 1979 

| Software Protection e Data Security v 
Systems available for DOS, Windows, Windows NT, 05/2, Unix, Xenix, DES, Single User, Network, CD- ROM Applications and More 


Cali 708-808-0300 or Fax 708-808-0313 for a distributor in your country. 
©1994 Glenco Engineering, Inc. 
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Personal workstations from Intergraph Computer Systems transport you to a world where high-end graphics software runs alongside your office 
automation tools — at a cost that won't send your budget into orbit. Until now, the processing power required for high-level CAD/CAM/CAE software 
forced you to work in two separate worlds: a PC for your office tasks and a workstation for intensive graphics design. 


Now you can experience warp speed in both worlds. Personal workstations (TD-2 through TD-5) are equipped with single or dual Intel Pentium 
processors. In addition, they implement a workstation-like architecture that boosts Pentium power. So compute-intensive engineering operations — 
and your Microsoft Windows applications — run at lightning speed. And you can choose either Windows NT or Windows/DOS. 


Light years beyond other systems, personal workstations are the first to implement the full thrust of OpenGL for graphics acceleration. So you can rocket 
through intensive 3D graphics operations such as rendering, modeling, and animation up to 100 times faster than conventional technology allows. 


Why pay astronomical prices for workstations or push a PC beyond its limits? Choose the only Intel-based system made for the world of graphics — 
the personal workstation from Intergraph Computer Systems. 


Call today: 800-763-0242 or 1-205-730-5441. Or reach us on the Internet at INTERGRAPH 


http://www.intergraph.com. COMPUTER SYSTEMS 
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Collecting Facts from Fax 


Teleform 3.0 is powerful software for automatically converting 
customized paper forms to computer data 


STAN MIASTKOWSKI 


he fabled “paperless of- 3 File 
fice” has become one БЕ? 


of the running jokes of 
the PC revolution. PCs were 
supposed to eliminate paper; 
but, if anything, they've per- 
petuated it. According to market 
research firm BIS Strategic De- 
cisions, most Fortune 500 firms 
use more than 10,000 different 
forms. Add the many and varied 
forms from the tens of thou- 
sands of small businesses, and 
the numbers quickly become 
mind-boggling. 

Most of that information on 
paper must eventually be trans- 
formed into data that comput- 
ers can use. Currently, that's 
largely done by legions of data- 
entry people, most of whom 
spend endless dreary days on 
this mind-numbing exercise. 
What's needed is a way to au- 
tomatically take forms, read the 
information, and transform it 
into computer-readable data. 
Cardiff Teleform for Windows 
is a unique package designed 
specifically to do that—to di- 
rectly transform hand-entered 
data on forms into standard 
database formats. 

Teleform is in version 3 and 
has added some features, in- 
cluding toolbars and customiz- 
able grids, that make it easier to 
use than its predecessors. More 
to the point, its character-recog- 
nition abilities have been honed 
to make them impressively fast 
and accurate. What sets Tele- 
form apart from stand-alone 
OCR programs are its forms- 
centric design and its direct ex- 
port into database formats. 

Teleform uses a constrained design for 
forms, which increases the odds of error- 
free recognition. As with all OCR pro- 
grams, however, Teleform's success rate 
is still far from perfect —many forms re- 
quire "cleaning up" before they can be 
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entered in the database, as we found in 
our tests. The range of potential uses for 
Teleform is wide indeed, although the 
software seems to have found its biggest 
proponents in organizations that gather 
data by fax (or mail) from large groups 
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Unconstrained text entry (top) and careless handprinting that ignores example text (bottom) can create 
problems for Teleform (note the best guess in the New Value box at the upper left corner of each 
screen). Recognition accuracy can be improved by creating a custom dictionary or database lookup. 


(for a typical example, see the text box 
*The BYTE Hardware Poll"). 


Serious Hardware for Serious Software 
Teleform is a large and complex appli- 
cation that requires serious hardware 
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The BYTE Hardware Poll 


verse of computer brand names and possible 
peripherals is relatively limited, giving Tele- 
form a custom lookup table would have 
eliminated many manual corrections. Vir- 


tually every form needed some degree of 
manual correction, but that may have been 
a shortcoming of the form design. 

On the other hand, Teleform was dead- 


o test Teleform's capabilities, the 
BYTE Reviews department created a 
hypothetical poll in Teleform Designer, 
printed a master on a laser printer, made 


uted them to the 
members of the BYTE 
staff in Peterborough, 
New Hampshire. We 
faxed the 55 returned 
and completed forms to 
a test system (a generic 


93 copies, and distrib- 
The “б 
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RAM and a 75-MHz 
IBM Blue Lightning 
processor) running Tele- 
form. Later, the data 
from the same forms 
was also scanned in to 
the system. 

The form that we de- 
signed used virtually all 
of Teleform's objects, 
something that's unlike- 
ly in the real world. We 
did, however, learn 
some valuable lessons 
about using Teleform. 

For example, we did 
not create either a 
dictionary or a data- 
base lookup for the 
constrained or uncon- 
strained handwritten text 
entry, and that caused 
problems in text recog- 
nition, especially when 
respondents did not pay 
attention to the printing 
examples (a predefined 
Teleform object) in- 
cluded at the top of the 
form. Because the uni- 
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resources. This is especially true when it's 
running at full tilt, because Teleform mul- 
titasks several programs concurrently. In- 
stallation is easy, but, practically speak- 
ing, you'll need at least a 486 with 8 MB of 
RAM and about 40 MB of hard disk space 
to get started (more if you'll be storing 
many forms and responses). For high-vol- 
ume forms processing, a multiuser version 
is available that does workload balancing 
by spreading the forms-processing chores 
among multiple networked PCs (I used 
the single-user version for this review). 


154 BYTE DECEMBER 1994 


а. bad cetidielitetesane т гет =т= == am = ө mma ma کے‎ гүр mm ne a سساو‎ ena iM یں‎ e i шт 
H1 | - ot ores e. IHTLTCACRTLIBLEISISBH 1157111} 4 +e 112: 3; 74313 poggi Ттт rf — 
EH Ееее: incu НЕ TEPE EERIE 


A[afc[o e Te [e Tes [1 [e] [ое Jal a [S] v[2 | v] T v[ v 


Start Here 
Computer Brand М ame 


Processor (286/386 486/P entium) 


Total RAM (in MB) 


Attached Peripherals 


CE. gini 


OPTIDEAL DATA 


OM» © Female 


The tested form contained three types of recognition objects and a predefined “Example” 
object. Handprint is generally recognized less reliably than optical marks, though 

recognition improves when printed characters are constrained to boxes. Recognition also 
improves when users follow the model in the "Example" object. 


Processing faxed-in forms is the heart of 
Teleform’s functionality, and instead of 
reinventing the wheel, Cardiff has includ- 
ed SoftNet's popular Fax Works program. 
Fax Works links directly to the Teleform 
modules and also gives you an excellent 
fax program for other faxing chores. Fax- 
Works supports most fax modems, and the 
installation utility automatically senses, 
identifies, and tests your fax modem. 

Teleform also includes extensive scan- 
ner support, and I had no problems inter- 
facing it to a Hewlett-Packard Псх flatbed 


L 
n 


accurate at recognizing 
“fill in the box" optical 
marks, including cir- 
cles that were x-ed or 
checked instead of filled 
in. Also, recognition 
percentages went up 
when respondents fol- 
lowed the handprinting 
examples in the "Exam- 
ple" object model. Sur- 
prisingly, there was no 
discernible difference in 
accuracy between faxed 
and scanned forms. 

Performance was un- 
expectedly fast on our 
test system, even taking 
into account that the 
machine was equipped 
with above the recom- 
mended minimum hard- 
ware. Once it received 
each form via fax or 
scanning, the Teleform 
Reader averaged 15 sec- 
onds to process and rec- 
ognize the entered data, 
pausing occasionally 
when it encountered ex- 
tensive unconstrained 
text in the Attached Pe- 
ripherals box. The result 
of our test was a file in 
Paradox format, which 
we were then able to 
open in Paradox for 
Windows and use with 
no problems. 
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unit. Cardiff offers optional drivers for 
high-speed scanners with automatic paper 
feeding. You will, however, need to make 
sure your PC hardware is compatible. I 
wasn't able to get a high-end Fujitsu scan- 
ner to work, because the Teleform driver 
required an Adaptec SCSI adapter and 
wouldn't work with the Future Domain 
SCSI board in my test system. 


Form Design 
Teleform's Form Designer is well designed 
and easy to use. If you've used a desktop 


Sceptre 15" CC-615GL 
Award-Winning Professional Ultra 
VGA Color Monitor 


buying a proven business 
computer monitor look | 
no further. 

*BYTE magazine found 


the Sceptre 15-inch color 
monitor to be the "best 
overall" in performance 
and quality. Better chan 
NEC, IBM, Mitsubishi, 


and Zenith in screen 


quality, cost, power con- 
servation and distortion 


tests. 


Sceptre 14" CE-61N 


PC Digest rated Sceptre's 
CC-615GL #1 after com- 
bining scores for quality, 


RATINGS REPORT 


usability, power consump- 
tion and features. 

The experts have already 
compared for you. So, if 
you look at the facts we 
are confident that you will 
be looking into a Sceptre 
high resolution color 
monitor. 

Sceptre manufactures a 
complete line of business 
monitors. For more 
information please call 
1-800-788-2878. 


Sceptre 17" CC-617GL 
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publishing program, most of Form De- 
signer's components will be familiar. If 
you haven't, creating a form won't require 
extensive expertise. You just need to plan 
ahead to design efficient and useful forms. 

All Teleform forms include large “cor- 
nerstones” in each corner. The program 
uses these, along with an automatically 
created Form ID block, to identify received 
images (faxed or scanned) as Teleform- 
created and to tie them to form parame- 
ters that you create during the design stage. 

Form Designer gives you almost un- 
limited control over type fonts, sizes, and 
attributes. One thing it lacks, however, is 
an easy way to import graphics, such as 
company logos. You can’t just import а 
PCX file, for example, although you can 
cut and paste from any Windows program 
that creates BMP, TIFF, and WMF files. 
Instead, you must open your graphic in a 
separate application (e.g., Windows Paint- 
Brush), copy it to the Clipboard, press Alt- 
Tab to open Form Designer, and paste it in. 


Obiect Object 
Teleform offers a variety of objects, each 
designed for capturing different types of 
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data (see the figure “The ‘Content’ of a 
Form"): 


• Optical Mark Recognition (OMR)— 
"Color the dots" entry. 


° Optical Character Recognition (OCR)— 
Recognition of preprinted text (e.g., a 
form ID number or serial number). 


e Constrained Handprint Recognition— 
Handprinted entry of alphanumeric char- 
acters; only one character per box is al- 
lowed. 


e Unconstrained Handprint Recognition— 
Handprinted entry without the one-char- 
acter-per-box constraint, usually com- 
pared against a user-defined dictionary 
or database. 


e Complex BasicScript Validations— 
Teleform contains its own BASIC-like 
language that lets you perform complex 
Operations on received data. 


e Image Capture—TIFF images (e.g., 
signatures). 


Choosing objects for your particular ap- 
plication is crucial to form design. Which 
objects are best for which types of data is 
well covered in the Teleform manual. The 
more constraints you place on the data, 
the more accurate its recognition will be. 

Once you choose an object, all you 
need to do is drop it on the form. Then 
you fill out a dialog box that gives the 
data a field ID (for database entry) and 
check boxes for other attributes. Although 
it looks complex at first, Teleform makes 
the process easy, especially with a pre- 
view box that shows you what an object 
looks like before you paste it into a form. 
Teleform also has a library of predefined 
objects (such as name and address fields) 
that you can drop into any form. 


Dictionaries and Databases 

It quickly becomes apparent that most 
fields in a form have a limited universe of 
possible entries. Thus, one way to increase 
recognition accuracy is to provide Tele- 
form with a list of possible values. There 
are two ways to do this: dictionaries and 
databases. A dictionary is simply a list of 
possible words. You can enter your own or 


Knowing where you are is only the beginning... 
Transform your laptop PC into the ultimate LAND NAVIGATION 


SYSTEM with RETKI. 


Linked to the constellation of Global Position 
System Satellites, RETKI opens new horizons 


n travel: 


RETKI - pinpoints your 
m extremely detailed maps. Plot the route to each "E 
ll on your itinerary! Ever been LOST? Miss а turn 
||] Detour around bad road conditions or heavy y traffic? 
NO PROELEM! No need to stop and ask directions. 
RETKI quickly replots the route. 


| RETKI-guides you! Active displays show distance 
to next turn. waypoint or final destination, projected 

| travel time and points of interest along the way. 
| Discover a brand new street? Find a point of inter- 

i ; est? Simply add them to customize your map. Select 
| map rotation and zoom level for GREAT displays. 


Value priced at $1,295.00 
To order (916) 676-0630 


Maps of most US. cites avariable 
VISA MC 
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The only Windows statistics 
package you'll ever need. 


#1 for DOS and Windows 

Rated “the best general-purpose 
statistics program” for the PC by 
Software Digest? SYSTAT for DOS 
is now joined by SYSTAT for Win- 
dows. This addition to the SYSTAT 
family takes full advantage of 
Windows, with pull-down menus, 
dialog boxes, sizable windows, and 
the ease of use you expect in a 
Windows package. 

SYSTAT for Windows runs in 
standard and 386 enhanced modes 
and can take advantage of Win- 
dows advanced memory manage- 
ment. No matter how large or 
complex your analysis is, you can 
use SYSTAT. 

SYSTAT delivers a balance of 
power and simplicity. It lets you 
analyze and manipulate data 


nao 
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with a comprehensive range of 
advanced statistical procedures, 
and present your results with 
stunning graphics. 


Just point and click 

SYSTAT is a full-fledged Windows 
application. Just point and click. 
SYSTAT' s QuickStat™ buttons give 
you simple, single-click shortcuts 
to common statistical analyses. 


More statistics, from the basic 

to the most sophisticated 

A full range of univariate and 
multivariate statistics-from ¢ tests 
to multidimensional scaling. With 
a few clicks you can turn most sta- 
tistics into graphs and perform: 

= multiway crosstabs with log 
linear modeling 
nonparametric statistics 

и principal components and 
factor analysis 

cluster analysis 

time series 

nonlinear estimation 
correlation matrices 

means, effect, and dummy 
models 

= post hoc tests 


Also available for 
DOS and Mac! 


SYSTAT offers the most 
advanced multivariate general lin- 
ear model available for Windows. 


The most graphics 

No other statistical or graphics 
package can produce all the scien- 
tific and technical graphs that 
SYSTAT can-nor surpass its ease of 
use. Graphics capabilities include: 
a histograms 

single, multiple, stacked, and 
range bar graphs 

single and grouped box plots 
stem-and-leaf diagrams 

pie charts 

scatterplot matrices 

3-D data and function plots 
contour plots 

control charts 

maps with geographic projections 
Chernoff faces 

complete color spectrum 

log and power scales 
confidence intervals and ellipses 
linear, quadratic, step, spline, 
polynomial, LOWESS, expo- 
nential, and log smoothing 


“SYSTAT (for Windows) — with 
its superb graphics, high-quality 
statistical algorithms, and 
reasonable price — is an excellent 
Choice." PC Magazine 


Mer 11 ИП 


КҮЛ АТ МИ, Weare 


To order SYSTAT (with a 60-day 
money-back guarantee), or to 
request more information and a 
demo disk, call: 


912-549-5895 


For Windows circle 137, 
For IBM/DOS circle 138. 


For more information call or write: te: SYSTAT, Inc., 1800 Sherman Avenue, Evanstompliinois 60201-3793. Tal: 708 m 5670, Fax: 708 492.3567 
Australia: 61.3.502.5088, Belgium: 32.2.268,1775, Denmark: 45.64.406575, Finland: 358,0.892.3800, France: 33.76.418508, Germany: 49.55. ыш 
бгвесаї30.1.362.9041, Holland: 31.34.0266336, Italy: :39.587.213640, Japan: 81.33.5902311, Malaysia: 603.703.5568, Mexico: 52.5.563,064 
New Zealand: 64.7. 8562675, Norway: 47,32.892. 20, Poland; 48.12:360781, Spain: 34.3. 4154904, Sweden: 46. B.317.740, 

@ Switzerland: 31.971.33.71, Taiwan: 886.2.704.2762, UK: 44.462.480.055 
© 1994 SYSTAT®, inc. il for DOS rated highest in overall evaluation by Software Digest Ratings Report, Vol. 8, No. 5, May, mis Satoware рай n йине demie ог HSTL Inc. 
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import any text file. Database validations 
are more complex to set up, but they op- 
erate on fields instead of individual words. 

Once you have created your form, you 
have only a couple more steps before you 
can distribute it. First you must choose 
the database format that the forms will 
be exported to after they are recognized. 
Teleform supports a wide range of for- 
mats, including dBase, Paradox, Access, 
Excel, and ODBC (Open Database Con- 
nectivity), the “middleware” that con- 


nects to large client/server database sys- 
tems. Finally, you have to “activate” the 
form, notifying Teleform that the form is 
finished and ready to be received. 


The Shock of Recognition 

Once you've distributed the forms (e.g.. 
via fax or mail), you're ready for the re- 
ception/recognition phase, which is large- 
ly automatic. With FaxWorks up and run- 
ning, it receives forms and feeds them to 
the Reader, the real brains of Teleform 


BIRMINGHAM, HUNTSVILLE, CALGARY, PHOENIX, VANCOUVER, IRVINE, LOS ANGELES, MTN. VIEW. SAN DIEGO, 


While You're Looking 
At PowerPCs, 


"PCI i 


с HARRISBURG, PHILADELPHIA, PITTSBURGH, MONTREAL, NASHVILLE, AUSTIN, DALLAS, HOUSTON, SALT LAKE CITY, SEATTLE, WASHINGTON D.C., MILWAUKEE, 
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May We Suggest 
Another Class 
Altogether? 


The Free INDY" 
seminar Series. 


You're looking for more power. You 
want the most complex compute tasks 
to occur without a hitch, for 3D graphics 
to fly effortlessly through space, and for 

| everything from data analysis to image 
ч | mani ipulation to happen in a blink. 

* EO 
to suggest the Indy workstation — RISC power that comes 
with years of experience. To reserve your space for the free 
seminar in your area, call 1300800-7441 Dept. B211 today. 


Siliconiraphics" 
Computer Systems 
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©1994 Silicon Graphics, inc. All trademarks, registered and unregistered, are properties of their respective holders. 
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(you can also scan forms directly into the 
Reader). The Reader identifies, recognizes, 
and passes each form to the Verifier, which 
flags forms that need additional correc- 
tion. You can manually correct them or 
choose to have errors ignored and the data 
fed directly to the database. 

This approach, used with forms that are 
highly constrained to increase accuracy, 
is often necessary in high-volume opera- 
tions. The Verifier's configuration menu 
also offers extensive options for fine-tun- 
ing, such as the Confidence Threshold, 
which tells Teleform how much effort to 
make in creating substitutions for charac- 
ters it's not sure about. 


True to Form 

Ultimately, most of Teleform's shortcom- 
ings are the same as in all recognition soft- 
ware—no one has yet figured out how to 
reliably spot the patterns in handwriting 
and unconstrained handprinting. But Tele- 
form lets you minimize its weaknesses and 
exploit its strengths by using constrained 
objects as much as possible. As a rule, 
forms with no handprinting objects will 
be recognized close to 100 percent of the 
time, and they can handle most people's in- 
formation-gathering needs. If you must 
use handprinted entry, the lower recogni- 
tion rate isn't likely to wipe out the still- 
substantial savings in time and labor. 

At first glance, Teleform's $1495 price 
tag may seem high, but the program is an 
eminently useful, cutting-edge application 
that pushes the edge of technology. De- 
spite its underlying complexity, Teleform 
is rock solid and surprisingly easy to set up 
and use. Careful planning during form de- 
sign is crucial to achieving the highest ac- 
curacy. But if you need to gather data from 
paper forms and convert that data for com- 
puter analysis, the bottom line is that Tele- 
form can pay for itself in no time flat. Ш 


Stan Miastkowski is a BYTE consulting editor who 
has been writing about networking and commu- 
nications technology for over 16 years. He is co- 
author of Windows for Workgroups Bible (Addi- 
son- Wesley, 1993). You can contact him on the 
Internet or BIX at stanm@ bix.com. 


About the Product м 


` Teleform for Windows : 3.0 
(upgrade from version 2.0, $295; ЖЫР? version, 
two- and five-user, $1495 per user) 


. Cardiff Software, Inc. 


(531 Stevens Ave., Bldg. B 

` Solana Beach, CA 92075 

(800) 659-8755, ‚ (619) 259-6430 
{ах: (619) 259-6450 

Circle 1000 on Inquiry Card. 


| 
| 3 
| 
E | Р 


Introducing New Serif PagePlus Intro — tbe | 


World's Easiest Desktop Publisher... 


There's no catch! Here at Serif, we're convinced 
that once you've seen one of our great 
products and sampled our great free 


WA/ REPORT CARD 
Now you can get 


a great Windows i ed. 3 
Desktop Publisher — verser» i] H Н Н id 


completely FREE! It's m ! н : P _ support you'll join our thousands of 
the easy way to tumn њав з B B D 0 enthusiastic Serif customers. And 

- ^udide 5.0 / f A 
your PC into your — 8 | == = 5 
own personal PP: Pile i 


printing press... 
Мл 

PagePlus Intro is йт [тЇ {т C Pobre, ик. Legi pii pm 
a little brother to PagePlus 2.0, our award- 
winning Windows publisher. Intro is tailored 
to the needs of those new to desktop 
publishing to produce an easy-to-learn, 
amazingly flexible desktop publisher. So 


if you're operating on a tight budget, | | 
want the ultimate in ease of use and - = S 
don't need high-end features such as m. y LLLI NENNEN — г: 
process-color separation, then q j just like our other customers you'll want to try our 


PagePlus Intro is the DTP for you. 4 
Windows Magazine recently 
rated ALL the top desktop 
publishers and recommended 
PagePlus 2.0 for Vindows -  .. | 


/ other superb Windows products... Like DrawPlus 
our awesome drawing package, or TypePlus our 

' logo creator, PhotoPlus for image conversion and our 

| DTF resources FontPacks, ArtPacks and PhotoPacks... 


. E 
py 
ГЕ 

{ 


which combines tremendous / - | | 
power with a superb, E E E 
Serif PagePlus Intro easy to use interface. If PagePlus Winner 


GL DIP base: | intro had been available then, they'd have 


» Great print quality been amazed by its simplicity... 
* Full color support PagePlus Intro gives you everything you need 


e Text Frames 7 ‘ 
Tankai FREE. You'll quickly be designing professional, 


• Drawing Tools graphics-packed ads, flyers, ЖР 


» Free Text letterheads, party invites, 
a TexvPicture Import 


Тесіле Rota proposals and more. 
a Text Wrap And getting great 


• HintLine results (in black and 
* Movable Rulers А 
„ ToolBar white or color) on 


e TrueType support your own dot-matrix, 
* OLE add-ons inkjet or laser printer. 
[| " 
д und i And it's fun, too! 


inkjet or laser printer. | What's the catch? 


1-800-697-3743 


24-hour Toll-Free Order Line - Please Quote Code BY 12 


L Nate: There is a non-refundable $6.95 shipping and administration charge. Please have your awdit card 
mi, ready; Visa, MasterCard, Amex and Discover accepted. Limit one copy per household. Offer good in 
continental US only. You need Windows 3.1 and at least 2Mb RAM. Serif and PagePius are trademarks of Serif, 
Inc. All other trademarks acknowledged. If you prefer to send a check or money-order please mall to Serif, Inc. 
PO Box 803, Nashua NHO3061. This Desktop Publishing Offer is limited to the first 100,000 to respond. 


Circle 157 on Inquiry Card. 


BYTE's 

Mac Programmer's 
Cookboo 

by Rob Terrell 
$29.95 U.S.A. 

ISBN: 0-07-882062-6 


VELLON PAGES 
SECOND IDITION 
The 
internet Yellow Pages, 
Second Edition 
by Harley Hahn 
and Rick Stout 
$29.95 U.S.A. 
ISBN: 0-07-882098-7 


The Visual C++ 
Handbook 

by Chris H. Pappas and 
William H. Murray 
$34.95 U.S.A. 

ISBN: 0-07-882056-1 


Oracle DBA Handbook 
by Kevin Lonay 

$34.95 U.S.A. 

ISBN: 0-07-881182-1 


Tuning Oracle Oracle 


$29.95 U.S.A. $29.95 U.S.A. 
ISBN: 0-07-881181-3 ISBN: 0-07-881186-4 


Everything You Always Wanted to 
Know About CD-ROMs and More! 


This Exclusive Book/CD-ROM Package Includes 
° Sound and Clip Art 

e Samples of CD-ROM Applications 

e Multimedia Authoring Tools 


Part buyer's guide, part standards guide, and part troubleshooter, 
the BYTE Guide to CD-ROM discusses all aspects of this proliferating 
technology so you can take full advantage. 


EEE sre 
EXCLUSIVE ВВФ СО КОМ PACKAGE INCLUDES: Guide to 


ee CD-ROM 
ае by Michael Nadeau, 
кыраны. BYTE Senior Editor 
Includes 
CD-ROM Disk 
$39.95 U.S.A. 


ISBN: 0-07-881982-2 


Create Your Own 
Multimedia 
LL Presentations 


Experience 
Necessary 


- Install Your CD-ROM 

- Make Your Own CD-ROM 

- elect the Best CD-ROM Applications 
Use a CD on a Network 


Michael Nadeau 


BITE Santor Editor —S d Ger Answers— Get Osborne 
EM For Accuracy, Quality and Value 


| Available Now At Your 


by Michael J. Corey, Workgroup Server Local Book & Computer Stores 
vata natha and Handbook cox | or Call Toll-Free: 1-800-822-8158 Any Time 


Mention key code #SFC4BY2 and use your 
VISA, American Express, Discover or MasterCard 


Osborne ii 
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BYTE/Osborne Books are Available 


at the Following Locations 


ALABAMA 
Madison 

Madison Books 

and Computers 

PH: 205-772-9250 
FAX: 205-461-8076 


ARIZONA 

Tempe 

Computer Library 
PH: 602-820-0458 
FAX: 602-491-7971 


CALIFORNIA 

Berkeley 

Cody's Books 

PH: 800-479-7744 (In CA) 
800-995-1180 (Outside CA) 
Cupertino 

Computer Literacy 
Bookshops 

PH: 408-973-9955 


Stacey's Professional 
Bookstore 


PH: 408-253-7521 
FAX: 408-253-5861 
Irvine 

Irvine Sci-Tech Books 
PH: 800-229-9514 
FAX: 714-733-0122 


Los Angeles 

ASUCLA Students Store 
PH: 800-456-0019 

PH: 310-206-4041 

FAX: 310-825-0382 
Opamp Technical Books 
PH: 800-468-4322 
FAX: 213-464-0977 


Palo Alto 


Stacey's Professional 
Bookstore 


PH: 415-326-0681 
FAX: 415-326-0693 


Stanford Bookstore 
PH: 800-673-2348 
FAX: 415-322-2021 


Sacramento 
Tower Books 
PH: 916-481-6600 


San Diego 

San Diego Technical Books 
PH: 800-346-0071 

FAX: 619-279-5088 

San Francisco 

Stacey's Professional 
Bookstore 

PH: 800-926-6511 

E-mail: staceysbk@aol.com 


San fase 


Computer Literacy Bookshops 


PH: 408-435-1118 
E-mail: info@clbooks.com 


San Luis Obispo 
Earthling Bookshop Inc. 
PH: 805-543-7951 


El Corral Bookstore 
PH: 805-756-5315 
FAX: 805-756-5351 


Santa Barbara 
Chaucers Bookstore 
PH: 805-682-6787 
FAX: 805-682-1129 
Earthling Bookshop 
PH: 805-965-0926 
FAX: 805-962-6620 


UCSB Bookstore 
PH: 805-893-2082 


Stanford 

Stanford Bookstore 
PH: 800-533-2670 
FAX: 415-322-1936 


Sunnyvale 
Computer Literacy 
Bookshops 

PH: 408-730-9955 


COLORADO 
Boulder 

BiblioTek 

PH: 303-443-7037 


Colorado Bookstore 
PH: 303-442-5051 
FAX: 303-444-6604 


Colorado Springs 
McKinzey-White 
Booksellers 

PH: 719-590-1700 


Denver 

Auraria Book Center 
PH: 303-556-3230 
FAX: 303-556-3736 


BiblioTek 
PH: 303-534-3460 


Tattered Cover Bookstorc 
PH: 800-833-9327 

FAX: 303-399-2279 
E-mail: 

books tatteredcover.com 
Englewood 

Softpro Books 

PH: 303-740-7751 

FAX: 303-740-8152 


Longmont 

United Techbook Co. 
PH: 303-651-3184 
FAX: 303-651-3405 


CONNECTICUT 
New Haven 

Yale Co-op 

PH: 800-ELI-YALE 
FAX: 203-772-3665 
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DISTRICT 

OF COLUMBIA 
Washington D.C. 
Reiter's Scientific 

& Professional Books 
PH: 00-537-4314 
FAX: 202-296-9103 


GEORGIA 

Atlanta 

Oxford Bookstore 
PH: 404-262-9975 
FAX: 404-364-2729 


HAWAII 

Honolulu 

Honolulu Book Shops 
PH: 808-847-5551 
FAX: 808-841-4674 
University of Hawaii 
Bookstore 

PH: 808-956-4338 
FAX: 808-956-4323 


ILLINOIS 

Napervi 

Books & Bytes, Inc. 
PH: 708-416-0102 
FAX: 708-416-0375 


INDIANA 

Fr. Wayne 

Majerek's Readers World 
PH: 219-482-1531 


MASSACHUSETTS 
Boston 

Charlesbank Bookshops 
PH: 617-236-7442 
FAX: 617-236-7418 


Waterstone's Booksellers 
PH: 617-859-7300 
FAX; 617-437-0997 
Burlington 

Softpro 

PH: 617-273-2919 
FAX: 617-273-2499 
E-mail: 
books@softprocast.com 
Cambridge 

Harvard 

Co-Operative Society 
PH: 617-499-2000 
FAX: 617-868-7038 


Quantum Books 

PH: 617-494-5042 

FAX: 617-577-7282 
E-mail: 
quanbook@world.std.com 
Wordsworth Books 

PH: 617-498-0080 

FAX: 617-354-4674 
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AT NATIONWIDE STORES: 


Barnes & Noble 
Borders 


Computer City 
Media Play 
Software, etc. 
Taylors 


Newton Highlands 
New England 
Mobile Bookfair 
PH: 617-527-5817 
FAX: 617-527-0113 


Worcester 

Tatnuck 
Bookseller/Databooks 
PH: 800-642-6657 
FAX: 508-756-9425 
E-mail: 
databooks@delphi.com 
MICHIGAN 

East Lansing 

Grand River Books 
PH: 517-333-3666 


Flint 

Young & Welshans 
Book Sellers 

PH: 810-732-0626 
FAX: 810-732-2393 


MINNESOTA 
Minneapolis 

Baxters Books 

PH: 612-339-4922 
PH: 800-626-1049 
FAX: 612-339-6134 


NEW HAMPSHIRE 
Hanover 

Dartmouth Bookstore 

PH: 800-675-3616 (in NH) 
800-624-8800 (outside NH) 
FAX: 603-643-5170 

NEW MEXICO 
Albuquerque 

Page One, Inc. 

PH: 800-521-4122 

FAX: 505-294-5576 


NEW YORK 
New York 

Barnes & Noble 
Fifth Ave. 

PH: 212-807-0099 


Computer Book Works 
Warren St. 

PH: 212-385-1616 
FAX: 212-385-8193 


McGraw-Hill Book Store 
Ave. of the Americas 

PH: 212-512-4100 

FAX: 212-512-4105 


OHIO 

Cincinnati 
University of 
Cincinnati Bookstore 
PH: 513-556-1800 
FAX: 513-556-5555 


Osborne: 


Get Answers - Get Osborne 


BookStar 
Comp U.S.A 
Elek Tek 
Micro Center 
Super Crown 
Waldenbooks 


OREGON 

Portland 

Powell's Technical Books 
PH: 505-228-3906 

FAX: 503-228-0505 


PENNSYLVANIA 
Pittsburgh 

Book Center - 

U. of Pittsburgh 
PH: 412-648-2321 
FAX: 412-648-1902 


RHODE ISLAND 
Providence 

Brown Bookstore 
PH: 401-863-3168 
FAX: 401-868-2233 


TEXAS 

Dallas 

Taylors Bookstore Ltd. 
PH: 214-357-1700 
FAX: 214-956-8012 


VIRGINIA 

Vienna 

Computer Literacy 
Bookshops 

PH: 703-734-7771 

E-mail: sales@tc.clbooks.com 


WASHINGTON 
Bellevue 

Tower Books 

PH: 206-451-1110 
FAX: 206-454-0453 


University Bookstore 
PH: 206-646-3300 
FAX: 206-634-0810 


Seattle 

University Bookstore 
PH: 206-634-3400 
FAX: 206-646-3340 


WISCONSIN 
Madison 

University Bookstore 
PH: 608-257-3784 
PH: 800-993-2665 
FAX: 608-257-9479 


Milwaukee 

Harry W. Schwartz 
Bookshops 

PH: 414-274-6460 
PH: 800-236-7325 
FAX: 414-274-6408 
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For Accuracy, Quality and Value 


| oday's software applications 
demand better computer perfor- 
mance.and higher video resolution. 


Professional monitors from SMILE 
In sizes ranging from 17" to 21 offer 
full VGA, SVGA, 8514A/XGA, and 
MAC И compatibility, exceptional 
flicker-free clarity, and low power 
consumption, with dot pitches rang- 
ing from .26 to .31 mm. Displaying 
up to 1600 x 1280 pixels. (Non- 
Interlaced), with a maximum video 
bandwidth of 130 MHz, these moni- 
tors are easy on your eyes. And all 
our user-friendly controls are digital 
and conveniently located in front. 
That's why European resellers 
named SMILE as one of the top 
acclaimed brand names in PC 
Direkt Magazine, Feb. 1994. 
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Let a SMILE professional monitor 
start your digital dream. 


Call us at 1-800-U-SMILE-2 (1-800- 
876-4532) 


А ДФ” ee w F аг, 
4 I» | 
T a 
| | 


Vordperfect 


t SMILE International, Inc. 


^ Subsidiary of Kuo Feng Corporation 
FOR MORE INFORMATION, PLEASE CALL 

1-800-U-SMILE-2 | 

1-800-2-KFC-USA Um A 

All other brands and product names are trademarks or registered trademarks of thelr respective companies.01994 Smile International, Inc. АЙ rights reserved. 
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SCSI Rides High on PCI 


PC-based SCSI host adapters combine state-of-the-art speed 
with (almost) Plug and Play simplicity 


STEVE APIKI 


mong PC technologies, PCI 
(Peripheral Component Inter- 
connect) and SCSI-2 are about 


as natural a match as you’ re likely to find. 
PCT's two key attributes—a 132-MBps 
top transfer rate and Plug and Play poten- 
tial—make it an ideal foil to SCSI-2, which 
has notorious needs for both system band- 
width and configuration tweaking. High- 
speed PCI SCSI host adapters take advan- 
tage of PCI’s strengths to provide both 
simple setup and high SCSI throughput. 

PCI SCSI adapters will make their 
biggest contribution to networked envi- 
ronments where many users access multi- 
ple drives. SCSI-2 performance features 
like SCSI disconnect and tagged command 
queues maximize overall data throughput 
with multiple drives by allowing target 
drives to fetch and store data while not 
holding the bus, essentially sharing the 
bus more effectively. Although single-user 
systems will benefit from the increased 
throughput, multitasking, multiuser sys- 
tems are more likely to exploit simulta- 
neous access to several SCSI drives. With 
this type of use, PCI opens the bottleneck 
typically created by ISA-bus host adapters 
and moves that bottleneck from the host 
adapter to the SCSI bus itself. 

In this review, I compare three PCI 
2.0-compliant SCSI-2 cards: Adaptec's 
AHA-2940, Future Domain's TMC-3260, 
and BusLogic's BT-946C. I focus mainly 
on performance, but I also look at ease of 
configuration. With a total of two jumpers 
among them, these three adapters are at 
least as different from ISA SCSI cards in 
ease-of-setup as they are in throughput. 


Testing and Results 

I tested the three cards on a NetWare 3.12 
server, where the performance features of 
SCSI-2 and PCI make sense. I used the 
NetFrame DX test and the BYTE NetWare 
File I/O test, both of which generate disk 
traffic from the server itself and measure 
aggregate disk I/O in kilobytes per sec- 
ond. Both tests avoid NetWare's software 
caching, so that performance differences 
between adapter cards are emphasized. 
The NetFrame test runs under NetWare 


and writes to free space on 
all drives simultaneously, 
bypassing the NetWare file 
system. It shows the per- 
formance of each host 
adapter under maximum Ё 

load. iL 

BYTE's NetWare File 
ЏО test NLM (NetWare 
loadable module) performs 
sequential reads, writes, 
and random I/O to files re- 
siding on NetWare vol- 
umes on each attached 
device. BYTE's File I/O 
results use NetWare’s Di- 
rect File System NLM to 
bypass the NetWare sys- | 
tem cache to ensure that 
each access gets all the 
way out to the SCSI target. Ё 
For comparison, I also ran | 
each board with a DOS- ` 
based file I/O benchmark that uses a vari- 
ety of access patterns. In addition to the 
three PCI adapters being tested, the test 
results figures (starting on page 164) also 
show comparison results for an Adaptec 
AHA-1542B (a popular ISA SCSI card). 

The test bed was a 486DX2/66 system 
built around an Opti reference design 
motherboard. Opti’s PCI chip set fully sup- 
ports PCI 2.0 and enables posted writes 
on the PCI bus, a feature that’s not found 
in older PCI designs. For all the NetWare 
tests, I ran each host adapter with one to 
four drives. The first three drives were Mi- 
cropolis 4110s, and the fourth was a Mi- 
cropolis 2217. All these drives support 
synchronous transfers up to 10 MBps as 
well as tagged commands. The test sys- 
tem was fast enough to minimize the im- 
pact of the system and drives on the tests 
and to place the host adapters in the bot- 
tleneck position. 

While the Future Domain card depends 
on CPU-intensive PIO (programmed I/O) 
to move data between itself and system 
memory buffers, the more expensive 
Adaptec and BusLogic cards use bus mas- 
tering to off-load data transfer work from 
the CPU. In addition to SCSI throughput, 
the NetFrame DX test provides a crude 
measurement of CPU utilization. I used 
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this result to gauge how each card might 
affect a server running CPU-intensive ap- 
plications. 


Adaptec's AHA-2940 

Adaptec's latest SCSI design was a con- 
sistent top performer on all our tests. Built 
around Adaptec's 10-MIPS PhaseEngine 
RISC microprocessor, the AHA-2940 has 
considerably more processing horsepower 
than either BusLogic's or Future Domain's 
PCI cards. In my testing, the advantage of 
the faster processor was most evident for 
small block sizes and for small numbers of 
drives, where the overhead of in-system 
processing time is greatest compared with 
the overhead of the drives. Since 4-KB 
blocks are probably more representative 
of typical transfer sizes than 32-KB blocks, 
the AHA-2940 should prove the best per- 
former for running NetWare with one or 
two drives. 

Some AHA-2940 performance features 
don't work quite as well. The Adaptec card 
supports tagged command queuing, but I 
had to leave the queue setting low in order 
to get effective performance. If I set the 
queue size too high, the NetWare server 
would simply lock up and crash when it 
used multiple drives. An Adaptec engi- 
neer explained that when queues get too 
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large and several SCSI devices wait to re- 
turn data, competition for the SCSI bus 
becomes critical. Since SCSI awards con- 
trol to the device with the highest ID, de- 
vice 0 (the first drive) never gets control 
and starves until NetWare fails the drive, 
deciding it will never return. This prob- 
lem was by no means unique to the AHA- 
2940; BusLogic's board showed similar 
results, and I ve seen this behavior with a 
VL-Bus SCSI card, too. 

One performance measure that isn't in 
the performance charts is CPU utilization 
by the host adapter. The AHA-2940 kept 
CPU utilization to a minimum, and through- 
put was split evenly from device to de- 
vice, meaning the NetWare server was still 
capable of servicing every request even at 
the highest throughput levels. 

Board configuration and setup is sim- 


DOS File 1/0 


3500 


SCSI Rides High on PCI 


ple. You access SCSI and device parame- 
ters via a ROM-based SCSISelect Utility 
that you invoke at boot time with a hot- 
key combination (Ctrl-A). I had no prob- 
lems with the firmware configuration after 
installing the board. 

Adaptec sells the AHA-2940 only as 
part of its PCI SCSI Master kit. The $399 
kit includes drivers for most operating sys- 
tems, a cable, and Adaptec's EZ-SCSI util- 
ity package. Adaptec also sells a wide- 
SCSI version of this board called the 
AHA-2940W. 


BusLogic's BT-946C 

Despite a high-performance bus-master- 
ing ASIC (application-specific IC) that's 
been tested in the field, BusLogic's BT- 
946C turned in performance results that 
were generally disappointing. The BT- 


NetFrame DX, 4-KB Blocks 
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PS Sequential read 
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Drives 


946C supports advanced SCSI perfor- 
mance features such as command queues 
of up to 255 commands. (Adaptec’s card is 
limited to 32 queued commands with the 
firmware I tested.) In my tests, however, 
BusLogic's board rarely matched the per- 
formance of either Future Domain's or 
Adaptec's host adapters. In fact, the BT- 
946C lagged behind the other boards on 
every test. 

You set most performance parameters in 
firmware. Once I found the optimal firm- 
ware settings, the only tweaking that was 
necessary was to set command-queue sizes 
using the NetWare driver. The BT-946C 
had the same problems as Adaptec's card 
in using large queue sizes. A BusLogic 
engineer was surprised by my test results 
and explained that BusLogic had achieved 
throughputs of over 7 MBps from the BT- 


Random read 


2 3 
Drives 


Results for NetFrame's DX benchmark using small (4-KB] block ШИШИ 
sizes for one, two, three, and four drives under NetWare 3.12. "— 
Adaptec's AHA-2940 completely outpaces the other adapters on sequential reads (a) on the strength of fts more 
powerful controller, but random reads (b) show only a small differentiation. 


Sequential Random 1/0 
write 


| Sequential 
read 


NetFrame DX, 32-KB Blocks 


a) 


Ш Adaptec's АНА-1542В (ISA) | 
E Adaptec's AHA-2940 (PCI) 


Sequential read Handom read 


8000 


J BusLogic's BT-846C 
Ш Future Domain's TMC-3260 


Adapter performance under the DOS test, running 
file 1/0 operations on a single drive. Results from 
an Adaptec AHA-1542B 15А host adapter are 
provided for comparison. Although there's only 
slight variation among the boards being tested, 
sequential read tests show a dramatic difference 
between the ISA and PCI boards; random tests 
show a small but noticeable difference. Note that 
the DOS file 1/0 tests include a mixture of block 
sizes to provide "realistic" performance numbers; 
higher throughputs could be attained with 
consistently large block sizes. 


йы үн з 


JAODU | 


2000. pam 


Drives 


Drives 
nace the DX benchmark sidestapa e Near Re ram Ш 
(and with the large, 32-KB block size}, it yields the highest س س سق سے‎ E —- 
throughputs tested for all the host adapters (a). Future Domain's TMC-3260 шы in lan par даа going Д 
from three to four drives, but the card's PIO design bogs down the CPU at this level, making measurements erratic. 
As the number of drives goes up, the random test (b) begins to approach each host adapter's performance ceiling as 
the access speed of the drive puts less of a constraint on system performance. 
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946C board using the NetFrame DX test 
on a Pentium system with three Seagate 
Barracuda drives. However, we were un- 
able to come up with any settings that im- 
proved performance on my test setup. 
The BT-946C has the distinction of be- 
ing the only board to provide jumpers for 
configuration; however, the jumpers are 
required only for nonconforming PCI 
motherboards, and I didn't need to use 
them. I had some problems setting up the 
board initially; the system wouldn't boot 
until I set the PCI IRQ (interrupt request) 
to the BT-946C’s default of IRQ 11. 
BusLogic sells both kit ($399) and 
stand-alone ($369) versions of the BT- 


About the Products 


АНА-2940.............................. $399 
(PCI SCS! Master kit 

with cable and software) 
Adaptec, Inc. 

691 S. Milpitas Blvd. 

Milpitas, CA 95035 

(408) 945-8600 

fax: (408) 262-2533 

Circle 1001 on Inquiry Card. 


KT-946C kit 

(with cable and software)......$399 
BusLogic, Inc. 

4151 Burton Dr. 


Santa Clara, CA 95054 
(800) 707-7274 

(408) 492-9090 

fax: (408) 492-1542 
Circle 1002 on Inquiry Card. 


TMC-3260 ........................... $139 
TMC-3260SVP kit (with cable 
and software) ......................- $195 


Future Domain Corp. 
2801 McGaw Ave. 

Irvine, CA 92714 

(800) 777-7274 

(714) 253-0400 

fax: (714) 253-0913 
Circle 1003 on Inquiry Card. 


for the kit, which in- 
cludes SCSI ribbon ca- 
ble and drivers for DOS/ 
Windows and NetWare. 
According to Future Do- 
main, most other oper- 
ating systems come with 
support for its host 
adapter products. If you 
are looking for a solid, 
high-performance, low- 
cost card, this is it. But 
even if cost isn’t your 
top priority, the TMC- 
3260 flaunts both per- 
- formance and conve- 


Future Domain’s TMC-3260 
Future Domain’s recent price cutting Although the other two reviewed cards 
makes the TMC-3260 a real bargain at соте with straight ASPI (advanced SCSI 
$139 for the stand-alone version and $195 programming interface) drivers, Future 


946C. In addition to operating system driv- 
ers, the kit contains an internal cable and a 
copy of CorelSCSI, Corel’s SCS] utilities 
package. 


nience advantages. 


BYTE NetWare File 1/0, 4-KB Blocks 
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BYTE's NetWare-based File 1/0 tests demonstrate performance running on top of the NetWare file system. There is ШИШИШИ | | ] | 
considerable overhead to this test compared with DX. For small block sizes, this overhead tends to wash out the differences — —- —— T 1E 
between host adapters. Sequential tests (a) put Future Domain's TMC-3260 and Adaptec's AHA-2940 at similar performance levels, with BusLogic's BT-946C somewhat a 
behind. As in tho figure “NetFrame DX, 4-KB Blocks," random tests (b) show little difference between adapters. Sequential-write performance (c), mostly dependent on drive 
speed, is fairly insensitive to which host adapter [s used. 
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block sizes. Despite using PIO, Future Domain's TMC-3260 performed best in this high-overhead environment, while BusLogic’s ~ ' =i } 
BT-946C consistently lags. 4 
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Topics ! 
Het Coverage! 


The PC Video Book 

The PC Video Book teaches you the fundamentals of video 
technology and the hardware for creating your own videos 
on the PC. Quickly learn how to put credits in videos, how 
to adjust video color and write it back to the tape, and much 
more. It's the complete guide to video production including 
- video planning, digitizing, editing, changing color, adding 
effects, titles and credits, etc. From the fundamentals of 
video technology to creating your own video productions- 
this book offers valuable tips, concrete shopping 
suggestions, and helpful explanations. 


On the CD-ROM are hundreds of megabytes of already 
digitized material (videos, images, and sound material), 


which can be tried out and used in multimedia applications 
and includes ‘Flight into Creation’, which has interesting 
tips on image effects, DTP integration and much more. 


$34.95 with companion CD-ROM. Item #B265. ISBN 1-55755-265-7. 


PC Intern System Programming 
with Updates for MS-DOS 6.2 & 
Pentium ™ 

А literal encyclopedia for DOS 
programmers, with examples 
throughout in Assembly 
language, C, Pascal, and BASIC, 
for programming video cards, 
sound, and TSR's. Written for 
programmers, by programmers. 
All-time bestseller! 

$59.95 with companion diskette 
Item # B145 

ISBN 1-55755-145-6 


Access 2.0 Programming Bible 
Learn how to harness Access 
20's power and build simple or 
complex database applications. 
Step by step intro for beginners 
explains macros, modules and 
Visual BASIC for Applications. 
Dozens of advanced topics OLE 
2.0, printing, password, working 
with Excel and WinWord, and 
much more. Includes 2 
companion diskettes filled with 
working examples. 


$39.95 withcompanion diskettes. 
Item 4B260. 


ISBN 1-55755-260-6. 
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CD-ROM! The Naked Truth & 
Killer Animations 

Anall-in-one product for the CD- 
ROM, multimedia enthusiast. 
Learn how CD-ROM's work, 
video, animation & sound, 
speeding up CD Access, 
installation & configuration of 
CD-ROM drive, and more. 
Includes CD-ROM with 130 
animations, virtual landscapes, 
3D architecture, and much more. 
$34.95 with companion CD-ROM 
Item #8266 

ISBN 1-55755-266-5 


Multimedia Mania 


Explores the multimedia 
explosion. How to set up a 
complete multimedia system and 
how to create presentations. 
Contains terminology and info 
on popular programs. Covers 
audio technology. sound boards 
and recording, CD and CD-ROM 
technology. Companion CD- 
ROM features example programs. 


$49,95 with companion CD-ROM 
Item #B166 


ISBN 1-55755-166-9 


The PHOTO CD Book 
New for CD-ROM’ multimedia 
fans, graphic artists and others: 
Complete guidebook for Photo 
CD technology. Covers 
photography, Photo CD system 
configuration, image processing 
‚ manipulating images, creating a 
home theater, and more.Coupons 
and CD-ROM included with 
examples, photos, demos and 
more! 

$29.95 with companion CD-ROM 
Item #B195 

ISBN 1-55755-195-2 


Order 

TOLL FREE 
1-800-451-4319 
Ext. B12 


Ask for our 


FREE Catalogs 


of books and 
software 


Abacus 


Dept B12, 5370 52nd Street SE 


Grand Rapids, MI 49512 
1-800-451-4319 Toll Free 
Phone 616-698-0330 

FAX 616-698-0325 
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Domain supports ASPI by conversion 
through its CAM (common access method) 
drivers. Either way, ASPI support makes it 
more likely that you can attach multiple 
devices to one card or several host adapters 
in one system without compatibility prob- 
lems. 

The TMC-3260 is the only one of these 
cards to qualify as Plug and Play-compli- 
ant. Like the other boards, the TMC-3260 
is fully software configurable. The decid- 
ing factor is the TMC-3260's automatic 
termination, a requirement for Plug and 
Play (and a handy feature). Auto-termina- 
tion handles all card termination without 
any user action, enabling termination 
whenever the card is at an end of the SCSI 
chain and disabling it when the card is in 
the middle of the chain with both exter- 
nal and internal devices attached. This lets 
you, for instance, swap external devices 
between systems without worrying about 
card termination (after powering down all 
systems and SCSI devices concerned). 

Although performance results were 
good, they were somewhat deceiving. The 
TMC-3200 shared the top spot on most 
tests with Adaptec's host adapter and ex- 
ceeded its performance on the BYTE Net- 
Ware File I/O tests with large blocks. 
However, the PIO-based card used up so 
much CPU time that the test runs became 
erratic at high usage levels and drive uti- 
lization was extremely uneven. The high 
CPU requirements mean lower response 
time for actual network applications. Real- 
world performance is, thus, somewhat hard 
to gauge—the TMC-3260 did well on the 
BYTE NetWare File I/O tests, where CPU 
overhead appears to limit all cards—but 
I expect real performance to be somewhat 
lower than the tests indicate. 


Card Comparisons 

Going by the performance results, you 
have a choice between Adaptec's AHA- 
2940 and Future Domain's TMC-3260. It 
comes down to the lower price and some- 
what greater convenience of Future Do- 
main's card versus the performance ad- 
vantage that bus mastering should give 
Adaptec's card with processor-intensive 
applications. Despite the TMC-3260's au- 
tomatic bus termination, I would recom- 
mend the AHA-2940 for server applica- 
tions, unless price is a critical concern. W 


Steve Apiki is a BYTE contributing editor and se- 
nior developer at Appropriate Solutions, Inc., a 
Peterborough, New Hampshire-based consulting 
firm. You can reach him on BIX or the Internet at 
apiki@ bix.com. 


When you invested in SCSI bus performance, 
this probably wasn't what you had in mind. 
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Give your bus a boost with ЕРТ. 
Data transmission problems on your peripheral bus can 
decrease your system's performance. Now, you can buy 
the same breakthrough technology that the top OEMs 


are specifying for their top-of-the-line systems. 


Every peripheral on your bus is probably connected by a 
connector from a different company, and tied to the end 
of cable by who-knows-who. Any difference in impedance 
can cause signalling errors, resulting in bottlenecks and 
inefficient data transmission. 


Forced Perfect Termination was developed cooperatively 
by Aeronics and IBM to solve the problems of reflections in 
data transmission, when high-performance computers are 
installed with peripherals from multiple vendors. 


First with Forced Perfect ‘Termination, our active terminators 
purposely mismatch impedance higher and lower than the 
impedance of the transmission line, convincing the system 
that it is seeing a perfect impedance match. Because our 
terminators provide higher noise immunity resulung in 
improved data integrity, you can transfer data faster and 
farther while improving overall SCSI system reliability. 
Depending on your application, we offer a full line of FPT 
products — the FPT-3" Silver Series, the FPT-18" Gold 
Series for 50-pin fast SCSI performance, and the new FPT- 
27" Platinum Series, a 68-pin wide-SCSI terminator. 
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And the best news is that, because the SCSI bus only needs 
terminators at the beginning and end, you can solve this 
problem for surprisingly little cost. Customers like Chase 
Manhattan spent days and thousands of dollars trying to 
pinpoint the problem; only to discover that the solution was 
to replace the no-name passive terminators 
œ that came with their external drives and 
Ў printers, with the original American- 
made FPT terminators from Aeronics. 


Cheap passive terminators can’t touch the performance of 
Aeronics’ active FPT terminators. And copycat products are 
generations behind in terminator technology. With a full 
line of FPT products, Aeronics is the undisputed leader in 
terminator engineering and manufacturing — our business is 
terminators, not connectors. That’s why when companies 
like IBM, Unisys, Sun and Chase Manhattan need a solution 
to troublesome SCSI bus performance, they specify 
Aeronics’ FPT terminators. 


Fax us your system configuration along with the problems 
you're experiencing and we will fax back a solution. All 
Aeronics products are 10096 electrically tested, burned in, 


and backed by our full 
RomA" 


two-year warranty. 


Turning concepts into reality. 


FAX (512) 258-8441 * TEL. (512) 258-8040 * 12741 Research Blvd., Suite 500 * Austin, TX 78759 
* Putent Pending. © 1994 Acronies, Inc. FPT-J Silver Serica, ЕРТ-19 Gold Series and FFT-27 Platinum Serica are vrademarks of Aeronics, Inc. All other company nares are trademarks or registered trademarks of their respective companies, 
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The Information Technology Services 
| and Support Conference and Exposition 


December 5.7, 1994 
Santa Clara Convention Center 
^ Santa Clara, CA 
E a Р = 
и =, A Unique Forum to Give You Practical 
a. h ч 
“a Answers about Professional Services... 
&e Systems Integration & Support 
e Outsourcing & Insourcing 
• Network Management & Services 
э sata 
..-providing the solutions you need to cut costs, increase productivity and 
achieve pw goals. But what are the best strategies for you? IT Services '94 


gives you the inside track on today’s—and fomorrow’s—trends, innovations 
zm 3 and resources. 
ee ees, Attend These Information-Packed Conferences... 
~~ ~~ The Executive Conference—Re-Strategizing Your Information Technology: 
Maximizing Performance via Systems Integration, а and Insourcing— 
join other senior IS and financial executives, CIOs, С005 and business operating 
execulives and gain important insight and practical guidelines on business process 
re-engineering, client-server migration, downsizing, enterprise networking, ROI in 
new technology...and much more! 


The Managerial Conference—Getting Maximum Value from External 
Service/Support Providers—join 15 professionals, network and line managers, and 
development & operations team members to find out about solid solutions for making 
the transition, me strategies, effectively selecting and managing suppliers, 
planning for new technologies, vertical market issues, line-of-business needs, small- 
scale & selective oulsourcing, contracting network and software support, custom pro- 
gramming, training and much more! 


Service Providers: Don't miss the Industry Forum focusing on industry trends and 
customer preferences on December 5. Fax today for details! 


Plus, Explore the Comprehensive Exposition... 


This is the only event that covers the complete scope of IT services and support. Make 
imporlant face-to-face cantact with the service providers who can help you achieve 
your goals—such as integrators, consultants, value-added resellers, dealers, and 
system and software companies. 


FREE EXPO COUPON — $25 Value!!! 


Bring this coupon with yov to 
the Santa Clara Convention on 
December 6 or 7 to register free 
for the IT Services “94 
Exposition ONLY. 
On-site, exposition-only 
registration without this coupon 
is $25. Expo-only registrants 
may also attend special free 
corporate presentations. 


Plan Now to 
Attend the Expo for FREE! 
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l'our Peer Operating Systems 


Peer LANs have matured into trustworthy tools. Here's 
how the top players —LANtastic, Microsoft Windows for Workgroups, 
Personal NetWare, and PowerLan—stack up. 


BARRY NANCE 


OS-based peer-to-peer LANs 
D have gotten a bad reputation 

among LAN administrators. 
Peer LANs сап be fragile, because they 
use DOS as their underlying file-access 
mechanism. Furthermore, administrators 
view the indiscriminate sharing of work- 
station hard disks and directories with re- 
pugnance, because it lessens their control 
of system resources. Fortunately for ad- 
ministrators, peer LAN vendors are de- 
veloping new OS/2- and Windows 95- 
based products that will eliminate the first 
objection (see the text box "Peer into the 
Future"). And current versions of peer 
LAN products address the resource-shar- 
ing problem in different ways. 

I tested four peer-to-peer NOSes (net- 
work operating systems): Artisoft's LAN- 
tastic 6.0, Microsoft Windows for Work- 
groups 3.11, Novell's Personal NetWare 
1.0, and Performance Technology's Pow- 
erLan 3.11. I evaluated each for reliabili- 
ty, memory consumption, ease of use, 
price, security features, overall number 
and quality of features, and performance. 
The table "Performance Benchmarks" re- 
ports on file I/O benchmarks, while the 
table "Features Comparison" summarizes 
and contrasts product features. 


А Jury of Peers 

On a peer-to-peer LAN, my workstation 
can be your file server, your workstation 
can be my file server, and I can share your 
printer. The most significant practical lim- 
it for a collection of PCs sharing each oth- 
er s hard disks is the lack of available drive 
letters for more than about 25 connec- 
tions—the alphabet just isn't big enough. 
But peer LAN vendors encourage you to 
dedicate one or more PCs as servers when 
you grow to have more than 20 or 25 PCs 
attached to a LAN. For smaller LANs, you 
can use the peer LAN product in a strictly 
peer arrangement. You and I can share 
files without having to think of the file 
server as an intermediary. As the LAN 
grows, an unattended PC acts as a file serv- 
er. You simply run the server component 
of the peer LAN product on that one PC 


and then connect only to the shared re- 
sources of the unattended PC. By not run- 
ning the server component at the other (in- 
teractive) workstations, you regain some 
conventional memory. 

I ran each of the peer NOSes under re- 
view through test suites that evaluate reli- 
ability, application compatibility, perfor- 
mance, and peer-to-peer communications. 
The reliability test concurrently copies 
1000 files totaling 200 MB between sev- 
eral peer machines to test for file errors 
under peak-load conditions. All products 
passed this test without incident. 

The compatibility tests check for com- 
pliance with DOS file-sharing conventions. 
All DOS applications issue DOS function 
calls to perform LAN file JO. Certain func- 
tions (e.g., create file, change directory, and 
delete file) behave the same on a LAN as 
they do ona local disk. Other functions (e.g., 
open file, read file, write file, and lock 
record) operate differently on a file server. 
If you open a file, and I try to open the same 
file for exclusive access, my operation 
should fail. Likewise, the LAN should allow 
two workstations to simultaneously open 
the same file if both specify shared access. 
The LAN should also let a workstation iden- 
tify itself through the DOS function Get 
Machine Name. A NOS that passes these 
tests implements LAN specifications 
correctly and will work with Paradox, 
dBase, FoxPro, 
Lotus 1-2-3, Ex- 
cel, Access, Word- 
Perfect Office, and 
Microsoft Word, as 
well as any other 
application that 
uses LAN-aware 
DOS file I/O func- 
tions. All the peer 
LAN products re- 
viewed satisfac- 
torily implement 
these LAN char- 
acteristics. 

The performance 
suite determines 
the LAN operat- 
ing system’s net- 
work fiie I/O per- 


formance by reading and writing files of 
random sizes. With elapsed times of about 
half those of LANtastic and Personal Net- 
Ware, PowerLan easily outdistanced the 
competition. The final suite tests PC-to- 
PC communications using NetBIOS pro- 
gramming techniques; this test is signifi- 
cant because third-party LAN utilities, 
remote-control programs, and some E-mail 
packages talk PC-to-PC via NetBIOS. 
Again, all the products offer excellent Net- 
BIOS connectivity. 

I tested these NOSes on PCs equipped 
with SMC EtherCard Plus network 
adapters. The eight PC workstations and 
one unattended file server ranged from a 
486/25 IBM PS/Valuepoint to a 486/66 
Zenith Z-Station 500. For the benchmarks, 
I set up each product in its recommended 
optimum configuration. To measure the 
responsiveness of these peer network 
products, I used BYTE's low-level DOS 
benchmark program running concurrently 
on the eight workstations. The BYTE test 
measures file read and write operations at 
the DOS function-call level. 


— Artisoft's LANtastic 


LANtastic has been a popular NOS for 
several years; version 6.0, released in 
March 1994, adds many new features. 
LANtastic has offered Windows support 


LANtastic's toolbars let you single-click on icons to perform network tasks. The included 
Artisoft Exchange E-mail is similarty icon-driven. 
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since version 4.0, and the current 
incarnation supplies a network 
DDE function called Linkbook. 
Working between DDE clients and 
servers running on separate PCs, 
Linkbook does a good job of en- 
abling applications to automate the 
sharing of document sections, 
spreadsheet rows, and other data. 
LANtastic's Windows interface 
makes print queue management, 
network management, E-mail, and 
other tasks as simple as pointing 
and clicking. 

LANtastic offers a universal 
client feature that lets you connect 
LANtastic workstations to Net- 
Ware, LAN Server, and other server-based 
NOSes. In version 6.0, LANtastic is again 
adapter-independent. Beginning with ver- 
sion 4.0, you needed to buy a special ver- 
sion of the software at $99 per worksta- 
tion if you wanted to use non-Artisoft 
network adapters. But in version 6.0, Arti- 
soft reverts to a per-node pricing scheme 
that lets you use NDIS, ODI (Open Data- 
Link Interface), or Artisoft's own drivers to 
access a network adapter not manufactured 
by Artisoft. A separate product from Arti- 
soft lets Macintosh computers participate as 
workstations (but not servers) on the LAN. 
In addition, LANtastic's NetBIOS uses an 
IPX format for its LAN packets, letting 
you use popular IPX routers if you need 
to connect multiple LANs into a WAN. 

Memory-wise, LANtastic 6.0 isn't as 
frugal as earlier versions were. But ver- 
sion 6.0 still needs only 45 KB in a work- 
station: 21 KB for NetBIOS, 6 KB for 
SHARE, and 18 KB for the Redirector 
module. The Server module adds 60 KB, 
for a total of 105 KB. AII but the Server 
module can load high on a computer 
equipped with a 386 or better CPU, leav- 
ing 545 KB available for running DOS 
programs. Artisoft’s ALONE program can 
turn a peer server into a dedicated resource, 
and the LANcache utility does a good job 
of caching both read and write operations 
for multiple drives. Neither the fastest nor 
the slowest NOS I tested, LANtastic came 
in third in the benchmarks. 

Like PowerLan, LANtastic can recog- 
nize UPS (uninterruptible power supply) 
signals and shut down during power out- 
ages. It also comes with an easy-to-use E- 
mail application, Artisoft Exchange, that 
integrates post office names and addresses 
with the roster of LAN accounts, so you 
don't have to enter user names twice. You 
also get fax and pager communications, as 
well as a group scheduler. 
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PERFORMANCE BENCHMARKS 
On the same hardware platforms, and with each product op- 
timized according to the manufacturer's recommendations, the 
peer LAN operating systems showed markedly different times 
in tests measuring file 1/0 speed. Performance Technology's 
PowerLan, with its 32-bit PowerServe module, was the fastest 
of the four. 


Times are in milliseconds. The network consisted of nine mixed-brand 486- 
based PCs of varying clock speeds, each equipped with an SMC EtherCard 
Plus network adapter. One machine was dedicated as the file server. 


You can set up as much security on a 
LANtastic network as you need. After cre- 
ating each network user, you point and click 
to grant permissions and rights. You can 
password-protect disk drives, directories, 
or individual files. LANtastic can produce 
audit trails that track network activity. A 
server that is low on disk space or that is ex- 
periencing high CPU usecan send warning 
messages to network administrators. 

Artisoft hasn't forgotten LANtastic's 
simple-is-best roots. If you don't need the 
rich set of features LANtastic offers, you 
might want to investigate Artisoft’s Simply 
LANtastic product. Simply LANtastic for- 
goes many features of the full LANtastic 
product to give you a basic, no-frills net- 
work environment for sharing files and 
printers. At the other end of the spectrum, 
Artisoft offers CorStream Server, a com- 
bination of LANtastic workstation soft- 
ware and NetWare 4.0 file server software. 


Microsoft Windows for Workgroups ' 


Performance enhancements make version 
3.11 of Microsoft 
Windows for Work- 
groups a noteworthy | 
upgrade of version | 
3.1, but the software | 
continues to suffer 
from security short- 
comings that keep it 
from being seriously 8 
considered by large | 
organizations. Ver- | 
sion 3.11 also im- 
proves greatly on 
the product's multi- 
protocol support. 
WFW installs eas- 
Пу, and you can con- | 
nect WFW PCstoa 
NetWare network or 


an SMB-based network such as 
IBM'sLAN Server. 

WFW is a combination of Win- 
dows 3.1, a peer-to-peer NOS, an 
E-mail application, and an appoint- 
ment book. The E-mail software is 
Microsoft Mail, and the appoint- 
ment-book software is Microsoft 
Schedule+. 

WFW runs best on a 386-, 486-, 
or Pentium-based computer with at 
least 8 MB of RAM. On a lesser 
CPU chip or without sufficient 
memory, the software executes in 
Standard mode instead of 386 En- 
hanced mode. You can share files 
only if Windows is running in En- 
hanced mode, 

Conventional RAM use isn’t a mean- 
ingful measurement in the WFW environ- 
ment, because the software shares files only 
when Windows is running, and Windows 
loads some of the WFW drivers in extended 
memory. 

An optional Workgroup Connection for 
DOS package consists of DOS-only soft- 
ware. Workgroup Connection for DOS lets 
PCs that can’t or don’t run Windows ac- 
cess resources shared by computers that 
are running WFW. 

You use the regular Windows File Man- 
ager to share a directory on a PC running 
WFW in 386 Enhanced mode. You can 
let other team members access an entire 
hard drive, a directory, or (through Print 
Manager) a printer. 

You have three options for setting up 
security for a shared resource: Read-Only, 
Full, and Depends on Password. Read- 
only access grants people at other work- 
stations the right to view files but not 
to delete or change them. Read-only ac- 
cess also prevents anyone from creating 
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Windows for Workgroups includes a version of the popular Microsoft Mail, which offers 
one of the best E-mail interfaces available. 


PC-EXTENDER fas” 


Extend the distance between your PC and a 
keyboard, VGA monitor, and mouse up to 250 feet! 


e Supports РСУАТ, PS/2 and 100% compatibles 


• Combine monochrome and color 


|'* Mouse support available at + 


both local and remote 
workstations 


| * Switch selectable 
privacy mode 


2 OF М Мїсгозой/. р 


e Offers Зе. ЖЕ from RGB color 
to gray-scale 


Announcing Macintosh Support! 


Open up a new world of applications for 
your Macintosh! The new Mediator™ for Macintosh 
allows you to connect any of these PS/2 compatible 
Cybex products or PS/2 peripherals to your 
Macintosh computer. 


PC-EXPANDER Fas” AutoBoot Commander" 


Add up to 7 keyboards, monitors and mice Control up to 96 file servers with Just 1. 
to your PC up to 250 feet away! keyboard, monitor and mouse! 
Supports all 10096 IBM compatible computers 
AutoBoot" feature boots computers without user intervention 
New KeyScan™ feature for keyboard-controlled scanning 
Jumperless support for analog (VGA) and TTL video 
Add a second control center up to 150 feet away 


Each unit controls from 2 to 8 PCs; 
cascade up to 12 units 
e Selectable 
privacy modes 


* Automatic 
keyboard and 
mouse switching 


Cybex Corporation 
4912 Research Drive Huntsville, AL 35805 USA 


(205) 430-4000 (205) 430-4030 fax 


PC, PC/XT, PC/AT, PS/2 and IBM are registered trademarks of IBM Corporation. Macintosh is a registered 
trademark of Apple Computer, Inc. Microsoft and Logitech are trademarks of thelr respective companies. 
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directories below the shared-resource di- 
rectory name. Full access lets other people 
view, edit, and delete files and create or 
remove directories. With the Depends on 
Password option, you can give read-only 
access to some people and full access to 
others. À person at another computer on 
the LAN obtains the appropriate level of 
access by entering a password matching 
the read-only or full-access password you 
designate. 

Unfortunately, WFW does not maintain 
a network-wide roster of log-on accounts. 
Thus, when you use any workstation for 
the first time, the NOS asks you to register 
as a new user, even though you've logged 
on from other machines in the past. The 
same happens if you mistype your log-on 
account name. 

In addition, you can't prevent someone 
from adding or removing directories, using 
more than a designated amount of disk 
space, modifying file attributes, or log- 
ging in from multiple workstations. You 
can't use WFW to force people to use or 
change passwords, nor does it support a 
user-groups concept to help distinguish 
security levels. 

The bundled Schedule- software lets 
you share your appointment book across 
the LAN, so you can coordinate meeting 
times with coworkers. Unlike PowerLan 
and LANtastic, WFW doesn't recognize 
power-is-fading signals from a UPS. 


Novell's Personal NetWare 


Personal NetWare, introduced in fall 1993, 
is a redesign of Novell's first peer LAN 
operating system, NetWare Lite. Novell 
continues to sell NetWare Lite to compa- 
nies that already use Lite and need to add 
more PCs. But the company doesn't plan 
to enhance NetWare Lite with additional 
functions; instead, it will focus on Per- 
sonal NetWare. Novell supplies several 
network adapter drivers with Personal Net- 
Ware, and the NOS works with any driv- 
er that complies with Novell's ODI stan- 
dard, just as the client for server-based 
NetWare does. 

As you'd expect, Personal NetWare in- 
teroperates well with NetWare 2.2, 3.12, 
and 4.0. Personal NetWare uses Novell’s 
VLM (Virtual Loadable Module) software 
technology to manage the loading of the 
ODI drivers and redirector functions. The 
latest version of Novell’s client kit for the 
company’s server-based NetWare products 
supports TCP/IP as a substitute for IPX, but 
Novell hasn’t yet updated Personal Net- 
Ware to offer TCP/IP connectivity. (You 
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Peer into the Future 


|. Virtually all peer LAN products use DOS to access files on the 
server's hard disk, but DOS won't be with us forever. Microsoft 
has even hinted that it may not develop new versions of DOS in the 
| future. Although the products reviewed here add peer networking 
| toa DOS or DOS-and-Windows environment, the future of peer 
LANs may rise or fall with the success or failure of OS/2 and 
Windows 95 (formerly known as Chicago). 
' IBM includes a peer-to-peer feature in its new OS/2-based 
LAN осун 0 Бе Microsoft promises peer networking in Windows 95, and Arti- 
soft should soon release LANtastic for OS/2. (Windows NT offers peer-to-peer sup- 
port, and a combination of Unix and NFS (Network File System) can be used to create 
a peer arrangement. But Windows NT and Unix remain too large and resource-hungry 
to be considered desktop operating systems.) 

The peer-to-peer feature of LAN Server 4.0 lets OS/2 workstations easily access each 
other's hard disks and printers with just a click of the mouse on the Workplace 
Shell-aware LAN Server icons. Similarly, Windows 95 offers GUI-driven resource 
sharing, but it emphasizes the ability to browse the LAN to find a resource to which to 
connect. LAN Server, with an attitude that's a bit more conservative and staid than 
Windows 95's, is based on the principle that you should connect to the LAN resources 
when you first log on to the LAN—browsing is discouraged. Windows 95 will be able 
to network right out of the box, but you must buy both OS/2 and LÀN Server to achieve 
IBM peer networking. 

LANtastic for OS/2 was in beta test as I wrote this article. Code-named Sidewinder, 
the LANtastic for OS/2 product will enable DOS, DOS-and-Windows, Macintosh, and 
OS/2-based workstations to connect to a file server that's running OS/2. You'll be able 
to add LANtastic for OS/2 to an existing LANtastic LAN, as long as the workstations use 
version 5.0 or later of LANtastic. The combination of LANtastic and OS/2 should let you 


create interesting and useful client/server environments. 


can manually graft TCP/IP into a Personal 
NetWare environment but only with some 
difficulty.) Personal NetWare integrates 
well in a Windows environment and can 
even install successfully over WFW. 
Personal NetWare's components con- 
sume 110 KB on a server—16 KB for IPX, 
45 KB of server software, and 49 KB of 
VLM and requester 
software. On a client- 
only machine, Per- 
sonal NetWare uses 
65 KB of RAM. De- 
pending on the upper 
memory that's avail- 
able in your PC, you 
can load the 16-KB 
IPX and 10 KB of 
the VLM module in 
upper memory. NW- 
Cache is an optional 
module for boosting 
server performance, 
and you can install 
optional security and 
SNMP modules. 
Personal NetWare 


users—fewer than the other peer LAN 
products. However, Novell suggests you 
switch to server-based NetWare 3.12 or 
4.0 when your LAN grows beyond 25 
workstations. 

Like WFW, Personal NetWare does 
not understand UPS signals. Novell makes 
a Personal NetWare patch available on 


Personal NetWare makes connecting to NetWare servers or other Personal NetWare 
PCs easy, because its VLM technology is basically the same one that Novell offers 
supports up to 240 шй» chent kit for server-based products. 


C, С++ and BASIC programmers, 


now you get much more than 
xBase compatible DBMS power. 


/ housands of programmers have 
already discovered how to get dBASE, 


FoxPro and Clipper compatibility from 
their favorite language and hardware 
platform. For example, one customer 
has C programs running on PC and Sun 
workstations sharing data with con- 
currently running FoxPro for Windows 
applications. You see, CodeBase tech- 
nology is simply the best way to add 
multi-user xBase compatible DBMS 
power to C, С++, BASIC, or Pascal. 


You still get high speed & small size 


CodeBase users really appreciate our 
small executable size. Unlike SQL 
engines which are a Meg or so in size, 
CodeBase 5.1 EXE's can be as small as 
45K! You'll also like the speed—with 
our Intelligent Queries you get the 
execution speed of C plus stunning 
query performance from our smart use 
of available index information. 


Introducing CodeControls 


Now formatted data entry in Windows is as easy 
as point & click! 


Даол 66743 


NEW-You get formatted data entry 


Experienced Windows programmers 
know formatted data entry is difficult 
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of data-aware custom controls. Now simply drop 
them into your Windows applications via your 
favorite visual interface builder. 


to program under Windows. But with 
our new CodeConftrols, you can simply 
'Point & Click' to design data entry 
windows for date, numeric, and character 
information-formatted just the way you 
want it. 


NEW-Data-aware controls 


Our custom controls are data-aware, so 
now you can easily build a scrolling list 
box that's tied to a data file, or look up 
matching combo box entries—even as the 
user types. 


Introducing CodeReporter 2.0 


Now use the new Instant Report Wizard to create 
a variety of reports-instantly. 
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NEW-You get interactive queries, 
sorts, & relations | 


Use CodeReporter to |1 
visually design reports || 
easier than ever. For 
example, you can 
quickly build query and sort 
expressions using our calculator-style 
expression builder. In addition, you can 
easily relate data files together using 
our graphical relation builder. 


“There's never been a better time to buy 
into CodeBase technology. You get 
complete xBase compatibility, full 
DBMS power, plus an interactive report 
writer and a set of unique data-aware 


- | custom controls for Windows." 


Introducing the new CodeReporter 2.0, our inter- 
active xBase report writer. We designed it with 
developers in mind, but end-users will love it. 


NEW- You get instant reports 

Use our new Instant Report Wizard to 
quickly create a wide variety of 
reports-in an instant, then easily refine 
them as necessary, or let your end users 
build their own special reports! 


NEW-You get drag & drop 

We've added drag & drop capabilities to 
CodeReporter, so regardless of whether 
you want data, totals, or text, simply drop 
a report object onto your layout screen. 


Get Two FREE. 


Now when you buy any one of our xBase 
compatible library products: CodeBase, 
CodeBase++, CodeBasic or CodePascal 
(for the language of your choice), you'll get 
both the new CodeReporter 2.0 AND the 
new CodeControis 2.0 absolutely FREE- 
for a limited time only. 


To Order Now Call 
403-437-2410 


Unconditional 60-Day Money-Back Guarantee 


SEQUITER 


SOFTWARE INC. 


FAX 4034362999 
UK Tel. +44-81-317-4321 
Р.О. Box 575 Newmarket NH 03857-0575 


©1994 Sequiter Software, inc. Al fights reserved. CodeBase. CodeBose»». CodeBasc. CodeReporte, and CodeControis are trademarks of Sequiter Software Inc. Al onec product nomas menitoned herein ore rodemoia of път mspective componi. 
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CompuServe and the Internet (at the ftp 
site "ftp.novell.com"); the filename is 
P10U04.EXE. 

Installing and connecting Personal Net- 
Ware PCs is fairly simple. However, when 
I rebooted an active workstation/server 
PC, simulating a power failure, the other 
Personal NetWare machines sometimes 
had trouble reconnecting. No other product 
had this problem. 

Your data is as secure with Personal Net- 
Ware as with regular NetWare. For each 
user, you can enable or disable the account, 
grant or revoke supervisor (management) 
privileges, require passwords, set the min- 
imum number of characters and expiration 
date of the password, and delete accounts. 
For each directory, you can specify default 
access rights and single out those users who 
should have nondefault access rights. In a 


pacing Windows NT- 
Advanced Server 3.5. 

PowerLan supports 
packet drivers, ODI, 
and NDIS. In addi- 
tion, it offers mono- 
lithic implementa- 
tions of NetBIOS for 
most network cards, 
which cuts the proto- 
col stack’s RAM needs 
and raises its perfor- 
mance, because the 
monolithic NetBIOS 
drivers talk directly to 
particular brands of 
adapters, making ODI and NDIS unnec- 
essary. PowerLan easily networks DOS 
and DOS-and-Windows workstations 
with other SMB NOSes, such as IBM's 


PowerLan sports both a toolbar and а PowerLan menu option in File Manager, 
making it easy to access PowerLan functions in the Windows environment. 


LAN Server. PowerLan 3.11 also inte- 
grates well into a server-based NetWare 
environment. With Performance Tech- 
nology’s optional Powerfusion product, 


Personal NetWare environment, you can 
choose to have no security at all by chang- 
ing the STARTNET.BAT file so that it 
doesn’t load the security module. You save 
some workstation memory by not loading 
the security module, but then all worksta- 
tions have full access to the shared resources 
of that server. 


FEATURES COMPARISON 


MICROSOFT 
WINDOWS FOR PERSONAL 
WORKGROUPS 3.11 NETWARE 1.0 


LANTASTIC 6.0 POWERLAN 3.11 


Hetwarh software 


Server memory use 


Client memory ШВё. 2 
Loadable in | upper memory 
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. Performance Technology's PowerLan| 


The fastest peer-to-peer NOS tested, Power- 
Lan comes with a five-user version of 
DaVinci eMail for DOS and Windows. 
(Performance Technology bundled Lo- 
tus’s cc: Mail product with early versions of 
PowerLan.) The company also sells re- 
mote-control and Epoch groupware cal- 
endaring software. 

PowerLan's Windows interface uses a 
plug metaphorto depict shared-resource con- 
nections; you drag a plug icon from a drive 
letter or printer port to a network volume or 
print queue. Alternatively, network admin- 
istrators can set up permanent drive map- 
pings that everyone on a LAN can use. Even 
the administrative functions of PowerLan 
are enabled for drag and drop. You can 
add a user to a named group by dragging 
that person's log-on account icon from the 
nonmember side of a window to the mem- 
ber side. 

PowerLan achieves its high performance 
through well-written software—the Net- 
BIOS implementation is one of the best on 
the market. Another PowerLan component, 
a 32-bit, multithreaded dedicated server 
module called PowerServe, contributed to 
PowerLan's fast benchmark times. In fact, 
PowerLan proved to be nearly as fast as Net- 
Ware 3.11, beating the other peer LAN 
products to the finish line and even out- 
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Log-in time restrictions 
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User groups 


File-leyel passwords: — га mice 


Remote access 


Price periods. $I 821898 S08 
З Also available in Miramar Systema! Parsonal Мас! АМ Connect. 
4 $69.95, if upgrading from Windows 3.1. 


© = yes; On no 


1 windows automatically loeds some drivers in extended 
memory. 
2 Through an ODI-to-NDIS convertar (shim). 
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Unix applications 


without the usual 


profanity. 


Our new PC-Xware 2.0 will change the way you relate to Unix. All you have to do 
is point and click on a Windows icon, and up pops a graphical X or a character-based. 
application. And that’s only for starters. Our Folder Tabs interface, for instance, makes it darn 
easy to maneuver through dozens of convenient features. There’s also PC-X ware5 tail-kicking, 
32-bit performance, meaning Unix applications react at your pace. And, for the first time ever, 
you can run Unix-based multimedia applications on your PC. And to make sure you get to enjoy 

all chis, PC-X ware virtually installs itself and its 32-bit VxD TCP/IP stack at the same time. For 

a free brochure, call INCD today ac 1-800-793-7638, or e-mail us at 
info@pcx.ncd.com and ask for PC-X ware. By comparison, everything else 


is a royal pain in the you know what. 


Network Computing Devices, Inc. DISD 


9590 SW Gemini Drivc, Beaverton, Oregon 97008, 503-641-2200 


SIMPLY 
THE BEST 
RESOURCE 
FOR 
DIRECT 
BUYERS! 


Use BYTE' fast, conven- 
ient card deck to find 
the best deals on com- 
puter products and ser- 
vices. Each mailing is 
loaded with essential 
hardware and software 
product information for 
making purchases direct 
from the manufacturer 


— and its absolutely free! 


The BYTE Deck is your 
#1 resource for: 


e CD-ROM 

e Networking 

e Multimedia 

e Windows 
and More! 


The next edition of the 
| BYTE Deck mailing will 
arrive in your mailbox 
soon. Don’t miss it! 


Advertisers: 
Call Susan Rastellini today at 
(603) 924-2596 or fax your order to 
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you can also easily connect to Unix-based 
computers. 

A PowerLan workstation typically loads 
the NetBIOS, Redirector, and Server mod- 
ules, along with the DOS SHARE program. 
You select other modules at installation 
time for printer sharing, disk caching, Net- 
Ware integration, and workstation remote 
control. 

Without loading PowerLan into high 
memory, ] had 537 KB of conventional 
RAM free. The SHARE program took 6 
KB, the PowerLan NetBIOS took 42 KB, 
the Redirector took 15 KB, and the op- 
tional Server module took 21 KB—a total 
of 84 KB. (You don't need to load the 
Server module on a PC that won't act as a 
server on the LAN.) On a 386 or higher 
CPU, all of PowerLan can be loaded into 
high memory; I had 621 KB free for DOS 
applications in this configuration. Also, 
PowerServe, the dedicated server software, 
can use all the RAM in a computer to 
cache disk reads and writes. 

[ tested the ability of all four NOSes to 
recognize and respond to signals from a 
UPS. The PowerLan file server recognized 
such signals and performed a graceful shut- 
down before the UPS batteries ran out. 

PowerLan's print queue manager lets 
you see what's in the queue and tells you 
when the printer is off-line or out of paper. 
Queue maintenance tasks, such as chang- 
ing print job priorities and canceling print 
Jobs, are easy. You can connect multiple 
printers to a single queue and make print 
Jobs go to the printer that becomes avail- 
able first. PowerLan can even display the 
target printer on a map of your office, so 


that you don't have to remember where 
printer "HPIVsi" is located. 

PowerLan offers a range of security op- 
tions. You can assign passwords to shared 
printers, grant users read/write/create rights 
for disk drives and directories (but not in- 
dividual files), dole out privileges to users 
that allow or restrict multiple concurrent 
server log-ins, and otherwise protect your 
data. Overall, PowerLan's security fea- 
tures are comparable to those of LANtas- 
tic and Personal NetWare, and superior to 
those of WFW. 


The Final Judgment 
Where peer access makes sense—in small, 
cost-conscious groups that need to share 
disks equally—peer LAN products pro- 
vide good value. If you want performance, 
PowerLan is your likely choice. For tight 
Windows integration on machines that can 
run in 386 Enhanced mode, Windows for 
Workgroups is for you. Personal NetWare 
is especially good at providing peer ac- 
cess in a NetWare server-based environ- 
ment. And you’d buy LANtastic if you 
wanted a full-featured peer LAN. 
What's the best peer LAN operating 
system overall? For its combination of fea- 
tures, excellent Windows and NetWare in- 
tegration, and small RAM footprint on 
client machines, LANtastic is the best of 
the four. Ш 


Barry Nance is a BYTE contributing editor and 
the author of Using OS/2 Warp 3.0 (Que, 1994) 
and Client/Server LAN Programming (Que, 1994), 
You can reach him on the Internet or BIX at 
barryn@ bix.com. 
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LANtastic 6.0 

Per node . Soros etii ud roma ната» еерее аек LET 19119 
Separately priced je. 10, 25, 50- ahd 100- 
node kits are also available; contact Artisoft for 
details. 


Artisoft, inc. 

2202 North Forbes Bivd. 
Tucson, AZ 85745 

(800) 233-5564 

(602) 670-7100 

fax: (602) 670-7101 


Circle 1005 on Inquiry Card. 


Microsoft Windows for Workgroups 3.11 
Per node p 

Upgrade from Windows CE baee 4,869.95 
Microsoft Corp. 

1 Microsoft Way 

Redmond, WA 98052 

(800) 426-9400 

(206) 882-8080 

fax: (206) 936-7329 

Circle 1006 on Inquiry Card. 


Personal NetWare 1.0 

RET ORE Ашын ыч РИ НИ ДИНА 4589 
Five-node package... Seem 

Novell, Inc. 

122 East 1700 South 

Provo, UT 84606 

(800) 638-9273 

(801) 429-7000 

fax: (801) 429-5155 

Circle 1007 on Inquiry Card. 


PowerLan 3.11 

Two-user starter pack ............... esee $198 
Single-user add-on ............................ — „$98 
Performance Technology, Inc. 

800 Lincoln Center 

7800 1H-10 W 

San Antonio, TX 78230 

(800) 327-8526 

(210) 979-2000 

fax: (210) 979-2002 

Circle 1008 on Inquiry Card. 
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Anv computer information service 
y P 


that has a place for everything from software to hardware 


certainly has a place for you. 


Log on to CompuServe, and you're logging 


on to the wide-open cyberspaces. Because on 
CompuServe, you join over two million members and gain 
nearly 2,000 different ways to make your life easier, more 


fun, and a lot smarter. 


£i 


on CompuServe, along with plenty of people working on 


For instance, just about every major 


hardware and software vendor is represented 


the same kind of equipment you are. So you can get the 
advice you need, quickly and easily. There arc thousands 
of freeware and shareware programs available, too. You can 
also have lively discussions on subjects ranging from pets to 
woodworking in our forums, shop in the Electronic Mall 


for the newest merchandise, take advantage of our many 


business resources, and much, much more. 


idu 


CompuServe is just $8.95 a month for 


unlimited connect time — day or night — to 
a full package with more than 70 basic services. News, 
stock quotes, travel arrangements, movie and restaurant 
reviews, and 60 e-mail messages a month are just some 


of what's available. Along with many other services for 


nominal additional charges. 


? 


So check us out. For more information 


® or to order, just see your computer dealer, call 
1 800 848-8199 (614 529-1349 for international inquiries), 
or fax us at 1 614 457-0504. CompuServe. It’s just the 


places you've been looking for. 
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х CompuServe 
The information service you won't outgrow. 
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Visual Programming for Lotus Notes 


Notes ViP adds significant new features to Lotus Notes, including visual 
programming, reporting and charting tools, and enhanced connectivity 


RICK DOBSON 


ithout a doubt, Lotus Notes 
has become a huge player 
in the groupware market. 


The extensibility of Lotus Notes makes it 
much more than simple conferencing and 
information-sharing software. In fact, the 
word simple is rarely used in the same sen- 
tence with Lotus Notes. Complexity, es- 
pecially development complexity, has long 
been a common complaint about Notes. 
The lack of strong reporting and charting 
tools has been another perceived weak- 
ness. Lotus Development has addressed 
these specific problems with the release 
of Lotus Notes ViP ( Visual Programmer). 
Similar in design and ease of use to Mi- 
crosoft's Visual Basic, Notes ViP is dif- 
ferentiated by several distinctive touches 
that promote ease of use, programmabil- 
ity, and Notes compatibility. 

Notes ViP delivers some essential ca- 
pabilities sorely lacking in Lotus Notes. 
It more fully integrates Notes with corpo- 
rate data sources, including legacy data- 
bases. It provides a BASIC-compatible vi- 
sual programming environment and visual 
linking tools to speed and simplify appli- 
cations development. And it includes re- 
porting and charting components that pro- 
vide richer output. 


Essential ViP 

Applications built with Notes ViP inte- 
grate seamlessly with Notes, inheriting all 
of Notes's rich groupware functionality, 
including full-text searching, replication, 
remote access to data, encryption support, 
and mail-enablement. Notes ViP links to 
Notes databases through the Notes API. 
The Notes ViP data object permits the 
reading of Notes forms and views. Notes 
ViP applications can also update Notes 
databases. The same data object that links 
Notes ViP to Notes database objects also 
ties it to legacy relational databases, such 
as Oracle, IBM DB2, IBM AS/400, SQL 
Server, dBase, and Paradox. Notes ViP 
readily links and joins Notes databases 
with tables from these products and other 
databases and spreadsheets. Notes ViP in- 
terfaces with non-Notes databases through 
Datalens and ODBC (Open Database Con- 
nectivity) drivers. 
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Notes ViP includes the Toolbox—just 
like Visual Basic—so applications devel- 
opers can draw objects on a form or ap- 
plication window. À unique Link Tool 
makes it an easy matter to assign any of 85 
precoded behaviors to pairs of objects in an 
application window. The updated Lotus- 
Script version 2, a BASIC-like language 
that will become Lotus's standard scripting 
language, lets developers customize pre- 
coded behaviors, as well as create new be- 
haviors without a prior model. LotusScript 
even empowers visual programmers to cre- 
ate their own custom object classes instead 
of creating them in С++. 

The Link Tool is one of Notes ViP’s 
most distinctive features. Tying two ob- 
jects together can be as simple as choosing 
the Link Tool in the Toolbox and then 
drawing a line from a source to a destina- 
tion object. The Link Tool automatically 
assigns a default behavior to the link be- 
tween the two objects. If you prefer to have 
a different precoded behavior between the 
two objects, you can select one from a list. 
As you highlight different behaviors, the 
Description text changes and new Lo- 
tusScript code shows in the Script text box. 

For example, if you draw a link between 
a command button and a chart object, 
Notes ViP automatically selects Draw- 
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Notes ViP's Link Tool sanc PN a ide 
fault behavior to the link between two objects. 
Drawing a link between a command button and a 
chart object generates the default behavior 
DrawChart. This precoded script redraws the 
chart whenever you click the button in the Run 
view. As you highlight different behaviors, the 
Description text changes and new LotusScript 
code shows in the Script text box. 


Chart, its default behavior for the pair of 
objects. This precoded script redraws the 
chart whenever you click the button in the 
Run view. 

If none of the precoded behaviors meet 
your requirements, you may be able to de- 
velop the needed code by slightly editing 
one of the standard links. You select the 
link, click the right mouse button, and 
choose Script Editor from the menu that 
appears. From here, you can edit the Lo- 
tusScript code that controls the link's be- 
havior. 

The Link Tool offers benefits to both 
beginning and experienced applications 
developers. Novice developers will find 
it easy to automate applications by choos- 
ing precoded scripts from a list. Advanced 
developers will find the Link Tool a help in 
building rough prototypes during visits to 
clients. 


Developing with LotusScript 2 
LotusScript, which Lotus originally intro- 
duced with Improv, was extended with the 
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Notes ViP 


Building Notes ViP Objects | 


CLASS Customer 
PUBLIC Name AS STRING 
PUBLIC Address AS STRING 
PUBLIC Balance AS CURRENCY 


SUB CheckOverdue 
'Send an overdue letter 
IF Balance > 0 THEN 


END IF 
END SUB 
END CLASS 


DIM X AS NEM Customer 


‘This is a legal statement, 
“because Name is PUBLIC. 
X.Name = "McGraw-Hill, Inc." 


"Balance is PUBLIC. 
X.Balance = 2000.00 


DIM B AS CURRENCY 


B = X.Balance 
"Prints Overdue balance: 
X.CheckOverdue 


PRINT B 


release of Notes ViP. Lotus plans to further 
refine and enhance LotusScript as it be- 
comes the common macro programming 
language for its SmartSuite in 1995 and 
beyond. In release 2 of LotusScript, Lo- 
tus adds new features that are not avail- 
able with other visual programmers, such 
as Visual Basic. 

One of the most innovative features in 
LotusScript is its ability to code custom 
classes and then create objects based on 
these class definitions. Other visual pro- 
grammers reserve this functionality for 
C++ coders. Classes created with Lotus- 
Script function exactly as those defined 
with C++. 

Notes ViP allows you to define classes 
with the Class... End Class statement. 
Classes can contain data and subroutine 
members, You use Public and Private 
statements to declare data members. A 
Public declaration makes a data item 
available outside the class definition. Data 
members are private by default. You define 
subroutine members with Sub. . . End Sub 
statements. 

Notes ViP developers use classes in ap- 
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Code illustrating how to define classes with LotusScript, The code 
also reveals how to create and use objects that put the class 
definition to work in an application. The CLASS . . . END statement 
defines the class. DIM or SET statements in association with the NEW 
keyword create objects from class definitions. After an application 
creates an object for a class, it can use the object, manipulate its 
properties, and perform tasks with its methods. 


PRINT "Overdue balance:" 


"Assigns the value of the PUBLIC data | 
"member Balance to the variable B | 


"Prints amount of balance for object X 


Class Inheritance 


ELSE 


ENDIF 
END SUB 
END CLASS 


CLASS NewCustomer AS Customer 
SUB CheckOverdue 
IF Balance > 25000 THEN 
PRINT "No further shipments" 
PRINT "until a payment of:” 


Classes can inherit properties and methods from each other. The AS 
keyword on the CLASS line references the base class. Here, the AS 
keyword references the Customer class (from the listing “Building 
Notes МІР Objects") when it starts the definition of NewCus tomer. 
The DIM. ,.AS NEW combination passes the properties and 
methods from the base class through to the object as long as the 
derived class definition does not override them. 


PRINT "Please pay your bill of:" 


DIM X AS NEM NewCustomer 
X.Name = "McGraw-Hill, Inc." 


X.Balance = 2000.00 
'Prints Please pay your bill of: 


X.CheckOverdue 


PRINT X.Balance 
X.Balance = 25001.00 
'Prints No further shipments until a payment of: 


X.CheckOverdue 
PRINT X.Balance 


plications by creating 

instances of them. 
| These instances are 
| called objects. Data 

members function 
like object properties. Sub members oper- 
ate like object methods. Classes and objects 
are contained within the module in which 
you define them. 

Use the DIM or SET statements in asso- 
ciation with the NEW keyword to create 
objects from class definitions. After an 
application creates an object for a class, 
it can use the object, manipulate its 
properties, and perform tasks with its 
methods. 

The LotusScript example (see the listing 
"Building Notes ViP Objects") demon- 
strates how to use an object' s methods and 
properties to print a message about the ob- 
ject. The script starts by creating a class 
named Customer, containing three Public 
data members plus a Sub member. The 
DIM statement with NEW keyword creates an 
instance of the class as the object named X. 
The next line sets the Name data member to 
McGraw-Hill. Then, X's Balance data 
member is set to 2000. Both Name and 
Balance function as properties of X. The 
next two lines of code reserve memory for 
a variable named B and store X's Balance 
property in it. The next-to-last line invokes 


the CheckOverdue method of the X ob- 
ject. The Notes ViP code segment's final 
line prints X' s Balance property. 


Class Inheritance 

Classes can inherit properties and meth- 
ods from each other. Notes ViP calls the 
class inheriting properties and methods a 
derived class. Base classes serve as mod- 
els for one or more other derived classes. 
Properties and methods in the derived 
classes can override definitions in their 
base classes. Add the AS keyword to the 
CLASS line in the derived class definition to 
reference a base class. 

The second LotusScript example (see 
the listing “Class Inheritance”) overrides 
the CheckOverdue method in Customer 
with a new method defined in NewCus - 
tomer. Notice how the AS keyword refer- 
ences the Customer class (from the list- 
ing "Building Notes ViP Objects") when it 
starts the definition of NewCus tomer. How- 
ever, the Name, Address, and Balance 
properties carry over as is from Customer 
to NewCustomer. 

Notes ViP creates objects from derived 
classes in the same way that it does from 
base classes. For example, when you use 
the DIM. ..AS NEW combination with the 
derived class name, properties and methods 
from the base class pass to the object as 


Pacific DirectNet takes the pain 
out of managing network printers. 
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network productivity. 


The Pacific DirectNet family offers multiple 
solutions to fulfill your network requirements. 
Pacific DirectNet gives you the flexibility of choosing 
internal, external and portable network print servers. 
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Ring network, Pacific DirectNet simultane- 
Newer ously supports Novell, UNIX and AppleTalk 


Approved network operating systems. 


Pacific DirectNet servers are easy to manage, 
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SNMP support lets you manage printers as seamlessly 
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Notes ViP 


Visual Programming for Notes 


Lotus 


Tightest possible integration with Notes 
Link Tool 
Has Notes in product category 


Microsoft 

Good integration with Notes 

No linking tool 

Does not have Notes-style product yet; 


Microsoft Exchange is in development 


No VBXes or OCXes; 
plan future support for VBXes and OCXes 


Developers must learn a variant of Visual Basic 
20 objects 


Single-company support 

Must distribute run-time version for rollouts 
Custom class and object definition 

Designer tools 


long as the derived class definition does 
not override them. 

The listing “Class Inheritance” uses the 
Name and Balance properties from Cus- 
tomer when working with an object based 
on NewCustomer. The CheckOverdue 
method from NewCustomer will print one 
of two messages depending on the value of 
the Balance property. The code segment 
generates both messages by invoking the 


Many VBXes; OCXes on the way 


Large pool of experienced Visual Basic programmers 
Hundreds of objects from Visual Basic, 
Visual Basic for Applications, and Access Basic 


Requires support from more than one company 
Can distribute .EXE files for rollouts 

C++ required for class definitions 

No designer tools 


Lotus 


method with a value less than $25,000 and 
then a second time with a value greater 
than $25,000. The original CheckOver- 
due method in Customer would have 
printed the same message in both cases. 


Notes Programming Alternatives 

Although Notes ViP represents a powerful, 
full-featured way to develop graphical ac- 
cess to Notes databases and legacy data- 


Microsoft 


Microsoft 
Microsoft 


Microsoft 


bases, a growing number of alter- 
natives include Lotus’s own Notes 
ODBC driver. In addition, Lotus 
publishes the Notes API so third- 
party firms can develop other inte- 
gration tools, 

Edge Research (a Portsmouth, 
New Hampshire, company that was 
recently purchased by Lotus and is 
now a wholly owned subsidiary) of- 
fers a rich set of tools for linking to 
Notes databases via the Notes API. 
These include the HiTest API, htVi- 
sual, and htGlue. The HiTest API 
is a C-language API that radically 
simplifies use of the Notes API. The 
other two tools rely on the HiTest 
API to provide access to Notes databases 
from Visual Basic, Visual Basic for Ap- 
plications, and LotusScript. (Edge Re- 
search posted a free sample application on 
CompuServe that allows Excel 5 users to 
link to Notes databases. It is in the Lotus 
Communications forum under the name 
XLSAMP.ZIP.) 

Among the most widely known alter- 
natives to Notes ViP is VB/Link for Lotus 
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supports more connections than anyone. All serial connections. 
And all major protocols, including IPX/SPX, DECnet and the 
widest range of TCP/IP transports. And if you don't have a 
TCP/IP transport we'll give you one free. 

You also get accurate, high-performance terminal 
emulation of all the major UNIX consoles and terminal 
types. Plus a floating palette with toolbar, status bar and 
configurable button bar for simple operation. MultiView 
DeskTop also integrates your PCs and UNIX with Dynamic 

Data Exchange (DDE) that allows your users to make 
faster, more informed decisions. And they can cut and 
paste between Windows and UNIX applications, share 
printers and customize their desktops in minutes. 
So no matter how or where you work, MultiView 
DeskTop provides terminal emulation, multiple platform 
connectivity and integration in one package. Which is exactly 
what you would expect from JSB, the company that pioneered 
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For more information and a free 30- 
day evaluation of MultiView DeskTop, call 
800-359-3408 today. And start flying 
nonstop to all your applications. 


AND MAKE ALL YOUR a 


БВ Corporation, 108 Whispering Pines Drive, Suite 115, Scotts Valley, California, USA 95066. Telephone 800-359-3408 or (408)438-8300; FAX (408)438-8360. АП trademarks are acknowledged. 
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ONE FOR ALL 


Powertul 

Brings power to your 
network. Controls 

2 to 1,024 computers 
(networked or stand- 
alone) from a single or 
several location(s) 
simultaneously and 
independently. Allows 
access anytime, any- 
where: viewing. moni- 
toring, operating are 
no longer restricted 
to local consoles. Pro- 
vides increased system 
security and produc- 


tivity. 
Efficient 


Cuts down on the need for large quan- 
tities of monitors, keyboards and mice. 
Reclaims floor space. Saves time and 


money. 


and all on one 


ЇШЇЇШЇ ЇЇ 
ТЛ 


Integrated 
Hardware-based and 
software-independent. 
Hexibie, modular, up- 
gradable. The system's 
unique matrix techno- 
logy minimizes cabling 
requirements and 
ensures trouble-free 
operation. 


Reliable 

A range of quality 
German engineered 
products that meets 
today’s computing 
needs. 


PolyCon GmbH Data Systems 


Data Systems 


GmbH 


The PolyCon Management System HainteichstraBe 77 
- A totally new approach - D-33613 Bielefeld / GERMANY 
Telephone: ++49-(0)521-9861321 
Call this number NOW! Fax: ++49-(0)521-9861322 |р runs with 
Ask for detailed information. NetWare 
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Sales and Support in the USA: 
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[TET Notes ViP 


Notes from Brainstorm Technologies 
(Cambridge, MA). VB/Link relies on 
Notes API calls for the most part, but it 
also has additional linking techniques. Re- 
lease 1.0 offers a VBX (Visual Basic cus- 
tom control) that lets 
Visual Basic program- 
mers link to Notes 
databases and devel- 
Ops a results set query. 
You can also link the 
results set to Visual 
Basic 3 data dynasets. 
Release 2.0 of VB/ 
Link adds two new 
controls for processing rich text fields and 
hierarchical views. 

The Lotus ODBC driver for Notes is 
important, because nearly all the major 
database managers support ODBC linking 
to other databases. You just add the Notes 
driver, set up a data source, and then at- 
tach and import Notes views and forms 
from the database designated in the 
ODBC link. 

Lotus's database manager, Approach 
3, uses Notes API calls rather than the 


Lotus Notes VIP 
Run-time version is free to all Notes clients. 
Lotus Development Corp. 


400 Riverpark Dr. 
Reading, MÀ 01864 
(BOO) 346-1305 


Fractal Compression = [20:7 


- SEE UNT S MSSNG FRI 


About the Product 
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ODBC driver to connect to Notes data- 
bases. This provides a richer interface 
with Notes databases than is possible 
with the ODBC driver. 

With solutions already available for ac- 
, cessing Notes data, 
developers may con- 
centrate on OCXes 
(OLE custom con- 
trols) that will link 
to Lotus Notes. This 
Strategy will give 
them a portable-com- 
ponent architecture 
and a mechanism for 
linking to both Lotus Notes and Microsoft 
Exchange, Microsoft’s planned solution 
for group communication and information 
management. 


A Leap Forward for Notes 

Lotus offers a free run-time version of 
Notes ViP to all licensed Notes clients. 
The run-time version lets Notes clients run 
Notes ViP applications without letting 
them edit the applications.The only other 
way that you can run applications devel- 


Und mur 


- 


А 
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 Benuine Fractal Quali" 


oped with Notes ViP is to purchase the 
full developer's version. If you use this 
version, code can be distributed in a locked 
file with a . VIL file extension, instead of 
the standard NOTES VIP. Because you 
cannot edit locked files, developers need to 
preserve unlocked versions of locked ap- 
plications for maintenance. 

With the release of Lotus Notes ViP 
and other products that link to Notes, de- 
velopers have exciting, new opportunities 
to enrich their applications. The gaps in 
the Lotus groupware strategy are now be- 
ing filled by Lotus and by solutions com- 
ing from third parties. It is now a straight- 
forward process to mix Notes data with 
that of other database managers, which 
represents real progress in the world of 
Notes development. li 


Rick Dobson, Ph.D., is a consultant and writer 
who lives in Louisville, Kentucky. He has authored 
titles for Que Books on subjects that include macro 
programming and optimization techniques for Lo- 
tus 1-2-3, as well as numerous articles for the 
computer press. You can reach him on Com- 
puServe at 71172,57 or on the Internet at 
71172.57@ compuserve.com. 


Ordinary Compression — 120-1 


IPRSSD IMGS? 


CD-ROM publishers—get the big picture! Genuine Fractal Quality™ 
Compress PC images down up in seconds—no special Fractal Compression" from = "Prove your image. Call 
to 1% of their original size... ^ hardware required—with Iterated is the quality today for a free demo disk. 
Maintain image quality...Get Fractal Compression?" compression technology. Call (800) 137-2205 И 

fast decompression. See for (+1) (404) 840-0310 

yourself how a major pub- Let's discuss detalls. Improve pour Imane. Call today. ND MCN OU 

lisher puts over 10,000 No artifacts, no pseudo color, Join Microsoft, Grolier 

images on a CD-ROM. no Gibbs effect. High image and other powerhouse . 

High quality images come quality at any resolution. CD-ROM publishers. Let ME iterated Systems 


“WE SELECTED FRACTAL TECHNOLOGY AS THE BEST OVERALL MIX OF COMPRESSION, IMAGE QUALITY AND SPEED.” 
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Imagine this: Once every 15 seconds someone in the 
USA buys a new CTX color monitor. 

That's a million last year alone — more even than sold 
under big names like NEC, Sony, IBM and Mitsubishi*. 

And that's before the international experts started 
raving about our bigger, new, high-performance 1765GM 
and 1785GM 17-їпсһ "green" monitors: 

"Best 174n. monilor" (Monthly PC Magazine, Japan). 
"Best overall performance" (Soft & Micro Magazine, France). 
“One of the best monitors...bright, sharp display and excellent 
colors” (Windows Magazine, Sept. 94). “Symbol of Excel- 
lence Award” (CETDC/ Business Week Asia, Taiwan). 
“Best Display Products” (Computex/Byte, Taiwan). 

Not only does the larger, flat-square tube give you 


Were Becoming 
Very Big In Monitors. 


more display area for Windows; an ultra-fine .26mm dot 
pitch and flicker-free 1280 x 1024 at 75Hz resolution 
bring your graphics to life as never before. 

Users thrive on the ergonomic design; anti-glare, 
anti-reflection, anti-static screens; and its front- 
mounted, full-featured digital touch-panel. 

These new low-radiation (MPR II-compliant) 
"green" monitors use only five watts of power when 
"on" but inactive. That's six times better than even 
the US EPA's own Energy Star guidelines. 

So how did we get so big so mm Il 
fast? Simply by giving you more | | 
for less. For more information, x 
call your nearest CTX office. CHOICE OF THE PROS 


USA Headquarters 20530 Earlgate Street, Walnut, CA 91789, 909-595-6146, Fax 909-595-4293 Technical Support 1-800-888-2012 BBS 909-594-8973 Southern Region 6624 Jimmy Carter 
Blvd., Norcross, GA 30071, 404-729-8909, Fax 404-729-8805 Eastern Region 481-A Edward Ross Drive, Elmwood Park, NJ 07407, 201-646-0707, Fax 201-646-1998 Midwestern Region 
900 Park Blvd., Ste. 295C, Itasca, IL 60143, 708-285-0202, Fax 708-285-0212 Southwestern Region 1225 E. Crosby Rd., Ste. A21, Carrollton, TX 75006, 214-416-9610, Fax 214-245-7447. 


61994 CTX International, Inc. All brand names are trademarks or registered trademarks of their respective owners. 
*Official 1993 Monitrak U.S. monitor sales research. 
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Look for more information in your next issue of BYTE! : 
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speedy Data Delivery 


Micropolis's high-capacity AV drives deliver uninterrupted data transfer 
to match the needs of serious audio and video developers 


STAN MIASTKOWSKI 


T he worlds of computers and seri- 
ous audio/video are fast converg- 
ing, and the range of applications 
is wide. Computers are being used to pro- 
duce corporate videos, audiotapes, and 
computer-specific multimedia applications 
and presentations on CD-ROMs. With the 
emergence and predominance of ever more 
powerful RISC and CISC processors, that 
trend will continue to grow. 

But there's a problem on the way to this 
multimedia nirvana. Many of today's hard 
drives just aren't designed for the strin- 
gent requirements of audio and video pro- 
cessing. Micropolis has an answer to these 
and other problems: a line of SCSI-2 drives 
specifically designed for the needs of dig- 
ital media production. 

The Micropolis AV drive line is avail- 
able in both internal and external versions, 
in three sizes ranging from 1.69 to 9 GB. 
The external versions feature a clever 
stackable design that lets you fabricate ar- 
rays of many gigabytes. I tested the LT 
1700AV, the external version of the 1.69- 
GB 2217AV drive. 

Certainly high-capacity, quick-access, 
and fast-throughput SCSI hard drives offer 
many advantages, but most are designed 
for the requirements of data processing 
(e.g., word processing, database manage- 
ment, and networking). Applications 
of these types read and write small 
chunks of data that tend to be scattered 
randomly across a disk. Consequently, 
most drives are optimized for this type of 
data handling. 

Various housekeeping functions, such 
as error recovery, thermal calibration, and 
head degaussing, are going on while data 
is being transferred to and from the disk. 
These cause regular pauses in the data 
flow, ranging anywhere from 10 to nearly 
1000 ms. That’s no problem for garden- 
variety applications, but it won't do for 
digital multimedia— it causes dropped 
video frames, audible pauses, or even full- 
fledged application crashes. 


Like Tape 
To understand the hard drive requirements 
of multimedia, it's helpful to use a tape 
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Micropolis's AV drives come in both internal and external versions, with capacities ranging from 1.69 to 9 GB. 


External modules can be stacked to create larger arrays. 


analogy. Files on both audiotape and 
videotape (either analog or digital) are or- 
ganized as large and continuous blocks of 
data. The tape-recording and playback pro- 
cess delivers large amounts of data as a 
continuous flow. The structure of multi- 
media files is much the same. 

There are three interrelated parts to mul- 
timedia hard drive requirements: storage 
capacity, data throughput, and lack of data- 
flow interruptions. The first is the reason 
that the AV drives start at capacities of 
1.69 GB and go upward from there. Stor- 
age requirements for video vary depending 
on the compression method used and the 
resolution. For example, at the bottom end, 
an AVI (Audio Video Interleave) file uses 
about 8 MB per minute of running time; 
MPEG compression uses about 12 MB per 
minute. At the other end of the spectrum, 
full-frame, uncompressed, interlaced 
NTSC video gobbles 1.6 GB per minute. 
(This causes other problems: SCSI-2 can't 
handle that type of throughput.) 

The audio side has similar problems, 
especially since professional audio is usu- 
ally stored uncompressed. CD-quality 
stereo sound (16 bits, 44. ]-kHz sampling 
rate) requires about 9 MB per minute of 


storage. Specialized 24-track hard disk 
recorders, used by some professional 
recording studios, use nearly 2 MB of stor- 
age space per second. 

Data throughput is, of course, directly 
related to storage requirements. If 1 second 
of high-quality compressed video requires, 
for example, 2 MB of storage, it needs to 
be delivered through the pipeline (either 
reading or writing) at exactly the same 
rate. That's not a problem for SCSI-2, 
which theoretically maxes out at 10 MBps 
(Fast 8-bit SCSI). But the bus that your 
SCSI adapter is connected to is also a fac- 
tor. ISA certainly won't cut it, but PCI 
(Peripheral Component Interconnect) and 
the new Power Macs can hit full SCSI-2 
speed. 

The final, and crucial, part of making a 
drive truly multimedia-compatible is mak- 
ing sure the flow of data from the drive is 
completely uninterrupted. As mentioned 
above, when laying down a finished video 
to tape, dropped frames or even short-du- 
ration pauses in audio are unforgivable in 
a professional production environment. 
It's also a problem in CD-ROM record- 
ing, where any data pause makes the disc 
useless (and costs money). continued 


DECEMBER 1994 BYTE 187 


No Interruptions, Plea A oo 

For professlonal audio and video work, any gaps їп data Swing. from fne hard dre cen b] 

cause dropped video frames, Jerky motion, annoying sound pauses, or even software _ 

crashes. A pause Їп writing a recordable CD-ROM renders the disc useless. In Its AV 

line, Micropolis uses a variety of tricks and technologies—some proprietary, ‘some not— 
Hi: to guarantee an uninterrupted data flow. Most recent hard. drives use some of these _ 
ү Baii REO онаи Alt are nenesa; for smooth, fast nate Е 2 
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` e Error Correction - 
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2 Many hard lives attempt te reread misread data, - 


І - causing pauses i of up to 850 ms, Micropolis AV 
m NG RD Кечын рус 
-cor ! ig firmware "Postes епог correction. 
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j ^ incorporated in future versions of AV drives. 
- Thermal Calibration - 


CAN and div tor аран and coe аА 
.' temperature changes depending on how heavily — 
ue they te: used and how much the ambient, air tême | 
1 zs сша vary, Thermal calibration (Cal) adjusts hi 
_ AV drives typically do this as a timed event, usually | 
суну 10 minutes: or so. This can take up to 40 ms. 


Psyched Out 
Some psychological factors come into play 
here, too. Your eye can “forgive” an oc- 
casional dropped frame (common when 
playing AVI files off a CD-ROM), though 
pauses in the action or jerky motion are 
plain annoying. Audio 
has more severe prob- 
lems. Human ears can 
detect even the smallest 
pause or dropout in au- 
dio. 

Most hard drives have 
a cache that buffers the 
data flow, but it’s usual- 
ly small because of the 
small files that data-pro- 
cessing drives normally 
handle and because of 
cost. You can help it 
along with a sizable 
RAM cache (using Mi- 
crosoft SmartDrive or a 
third-party product), but 
even the largest cache 
isn't much help with mul- 
timedia files that can be hundreds of mega- 
bytes in size. To keep the data flowing, Mi- 
cropolis uses a combination of methods 
(see the text box "No Interruptions, Please"). 

Micropolis claims that, thanks to these 


Micropolis Corp. 


(800) 395-3748 
(818) 709-3300 
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Ha pany says hardware-based error correction will be 


About the Product 


Micropolis AV Drives 

Internal: 41 10AV (3%-inch, 

1-inch high, 1.01-GB), $1110; 
2217AV (3inch, 1.69-GB), $1590; 
4221AV (3'£inch, 2.1-GB), $2410; 
3243AV (4inch, 4.3-GB), $3895; 
1936AV (5i*inch, 3-68), $3410; 
1991AV (Sinch, 9-GB), $5845. 


External: LT 1700AV (1.69-GB), 


$2075; LT 2100AV (2.1-GB), 
$2865; LS 3020AV (3.02-GB), 
$3955; LT 4300AV (4.3-GB), 
$4350; LS 9100АУ (9-GB), $6295. 


21211 Nordhoff St. 
Chatsworth, CA 91311 


fax: (818) 701-2809 
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time and never while a read or write isin progress. — 
In addition, Micropolis RE a wer it 2 
E until the intemal Ке | m 


® Rotational Speed _ MT | 
..Micropolis AV drives a ME ‘S400 r sp. versus th 
| 3600 rpm for older hard drives. The faster the plat- 
— ters spin, the faster the data can be retrieved (al- 
though. this Qm шшш М. 


Head De; E: УА 
The thin-film head коош used in the АУ 
-. drives (and used by other m z | 
. drives) has a tendency 7 to become randomly mag- 
‘nelized. This increases the signal-to-noise ratio of 
фе, dala and requires. extr à error correction. De- 
-magneriziog the heads requires writing to dedicat- 
ed areas of the disk that aren’ ‘tused for normal: data 
storage. Non-AV drives put this area on the edge of 
the platters. Micropolis scatters these areas through- 
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performance enhancements, its 2217AV 
drive can deliver a guaranteed 2.9 MBps of 
uninterrupted data flow and, from the out- 
er zones of the drive, sustained throughput 
as high as 4.3 MBps. A 2.9-MBps through- 
put rate is enough to smoothly supply 24- 
bit, 640- by 480-pixel 
video compressed at a 
relatively conservative 
10-to-1 ratio. 


Measuring Resuits 

BYTE's Avitest bench- 
mark was written specif- 
ically to test guaranteed 
data rate. It reads a SCSI 
drive sequentially from 
the first data block to the 
last, measuring how long 
it takes to deliver each 
chunk of data and keep- 
ing track of the maxi- 
mum response time. 
Avitest controls the SCSI 
drive fairly directly using 
ASPI (advanced SCSI 
programming interface) calls. You can set 
the block size for the reads. Dividing that 
read block size by the maximum response 
time yields the maxiumum guaranteed data 
rate. Most modem drives use a ZBR (zone- 


bit recording) scheme, where outer data 
tracks hold more data sectors than inner 
tracks; this is also true of the Micropolis 
AV drives. As Avitest moves from the out- 
er tracks, where more data is accessed with 
each revolution, to the inner tracks, the 
maximum response time increases. 

BYTE tested the 2217AV in a Zeos 60- 
MHz Pentium system using Adaptec's 
AHA-2940, a PCI-bus SCSI-2 card with a 
maximum SCSI throughput of 10 MBps 
(Fast 8-bit SCSI). The drive did not meet 
the expectations created by Micropolis's 
marketing material. With a large block 
size of 230 KB, the maximum guaranteed 
throughput after a single read-through of 
the drive was around 2.1 MBps. During 
that test, maximum response time rose from 
98 ms at the start to 112 ms at the end—a 
surprisingly modest climb. Tested through- 
put dropped, as expected, with smaller block 
sizes. À block size of 87 KB reduced guar- 
anteed throughput to 1.8 MBps. 

To see how well a drive handles soft er- 
rors, Avitest can run repeatedly for sever- 
al hours. Extending the test time to 5 hours 
with the 2217AV turned up occasional re- 
sponse times that decreased guaranteed 
throughput to 1.6 MBps with 230-KB 
blocks. In other words, a 230-KB block 
would occasionally take as long as 145 ms 
to read, probably due to soft errors. 

A vitest also gives an average throughput 
for reading the whole drive. It measured 
average sustained throughput for the 
2217AV at a respectable 2.7 MBps. This is 
a conservative measure derived by divid- 
ing the amount of storage on the drive by 
the time it takes to read the drive from be- 
ginning to end. Talks with the vendor in- 
dicated that Micropolis's testing worked 
more closely with the hardware than did 
BYTE's testing. The Avitest approach is, 
however, reasonable from an application's 
point of view. 

While the 2217AV didn't meet its mak- 
er's claims, according to BYTE's through- 
put testing, it should come close with the 
drive caching provided by most operat- 
ing systems and by many multimedia ap- 
plications. Even the drive's longest de- 
lays are not very long. With reasonable 
caching, the 2.7-MBps average throughput 
measured by Avitest is probably a better 
measure of throughput for multimedia ap- 
plications. 8 


Stan Miastkowski is a BYTE consulting editor 
based in Peterborough, New Hampshire. He has 
been writing about computer technology for over 
16 years. You can contact him on MCI Mail at 
530-9979 or on the Internet or BIX at запт 
@ bix.com. 
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Five HOUR FREE TRIAL! 


Dial By Modem 1-800-365-4636, Press return until you get a prompt 
At Username, enter JOINDELPHI. At Password, Enter BYD94 


“Free offer applies ro new members only. Wit one per howsebokd апи is valid for a hmuted tee. A valid crecht card уз requered bor wenedhete access. Free tine may te uwd only 
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táli-free reerursuon DELPHI INTERNET n a одете of Delphi [temet Serien Corporation 
Attention Current internet Users: See what Delphi Internet can offer you! Stock quotes, Grolier's 
Encyclopedia. newswires, and hundreds of other services are just a few keystrokes away. Telnet to deiphi.com 
and enter the username and password above for a free trial, 


**9,600 bps available in mos: local areas via Tymnet and Sprintnet. 14,400 bps avallable by dialing direct to Cambridge, MA. 
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Delphi Internet" offers you full access to the 
Internet and now you can explore this 
incredible resource with no risk. You get 5 
hours of evening and weekend access to try 
it out for free!" 
Use Delphi Internet's 
mail gateway to E 
exchange messages f 3 
with over 3o million Г 14 5 i 
people at universities, „эш 
companies, and other ч 
online services such as CompuServe® 
and MCI Mail”, Download programs and 
files usine FTP or connect in real-tíme to 
other networks using Telnet. You can also 
meet people on the Internet. Internet 
Relay Chat lets you "talk" with people all 
over the world and Usenet News is the 
world's largest bulletin board with over 
20,000 topics! 
To help you find the information 
you want, you'll have access to powerful 
search utilities such as Gopher, Hytelnet and 
WAIS. If you aren't familiar with these terms, 
don't worry; Delphi Internet has hundreds of 
expert online assistants and a large collection 
of help files, books, programs, and other 


resources to help eet you started. 
Over 850 local access numbers are 


available across the country. Explore Delphi 
Internet today. You'll be amazed by what 


you discover, 


DELPHI 


INTERNET" 


Questions? Call 1-800-695-4005. 
Send e-mail to INFO» delphi.com 


Drgas Delphi Internet Services Corporation 


World-class overheads. 
Up to 600 x 300 dpi. Up 
to 2 pages per minute! 
Dual tray option 
switches from paper to 
transparencies by 
desktop command. 
Smart! 


High impact color 
images on glossy 
covers. Info rich 
color on plain pages 
inside. Workgroup 
performance priced for 
competition. Dynamic 


Background blends and skintones L. 
are airbrush smooth using the only v 
desktop color laser technology that 

prints In continuous tones, instead 

of halftone dots. impressive! 


Color is color, until you 


Then you'll choose Phaser™Color. For and budget to a tee. No matter which Phaser you 

all the colorful things you do in business, graphic choose, each will handle your workgroup’s toughest 

arts, science, or engineering—Tektronix covers demands. All Phaser color printers offer: Bl 300 dpi 

the spectrum. With more solutions than any other or higher B Adobe""PostScript Level 2 Bi Letter- 

printer manufacturer. So there's sure to be a size prints or transparencies Bl Support for PCs, 

Phaser color printer that fits your requirements Macs, workstations and networks—simultaneously 
"v d FA x4 й 
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Phaser 200e Phaser 220e Phaser 220i EW Phaser 340 Phaser Ill PXi 


I 


Print front and back, 30 cents a side. Print on 
any paper, vellum to cover. Zow-wie! 


Se, 


SEU поро 
а Ель 


ےچ = 


i 
Full-page or tabloid-bleed. Matchless 
pre-film proofs. Spot on! 


see our new spectrum. 


Pantone's color standard B RISC-speed print on any paper, both sides. Or roll out gorgeous, 
processing W TekColor" controls BM A Tektronix one photorealistic images. You can choose the world's 
year warranty liM Top technical support. That's why fastest color printer. Or the first continuous-tone 
Tektronix has the most award-winning product line color laser. All from Tektronix, a Fortune 500 leader, 
in the business. So you can make organizational where quality in workgroup color printers now starts 
overheads with faces in place. Or print vibrant color at only $1,695, and innovation never stops. 


Tektronix 


Phaser 300i IEW Phaser 440. Phaser 480 ree output sample. call 800-835-6100, Ext. 1086 


© 1994 Tekironix, inc. All rights reserved 
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HANDS-ON TESTING 


19 PENTIUM 


We evaluate 19 high-performance Pentiums for speed, 
usability, expandability, features, and price 


CHANDRIKA MYSORE AND JOHN MCDONOUGH 


he market for 90-MHz Pentium systems is becoming extremely competitive as power users 
clamor for more speed, especially for server-based applications.This month, we evaluate 19 sys- 
tems equipped with Intel’s Pentium processor. One system from Xi Computer arrived with dual 
processors, ready for testing (see the text box “The Dual-Processor Pentium” on page 204). 

The systems flew through the Windows and DOS application tests. But the bad news is that 
we ran into a few problems running Unix and SQL Server—based benchmarks. Our attempts to run 
Unix sometimes ended in frustration, because three new systems had state-of-the-art video cards that did not 
yet offer Unix drivers for SCO Unix (see the report on the best Pentiums for Unix on page 203). Only nine 
of the 19 systems we tested completed our SQL Server workout, due to disk I/O errors (see “90-MHz Pen- 
tiums as SQL Servers” on page 194). 

Since last summer, prices have dropped over a thousand dollars on these high-end Intel systems, thanks 
in part, to competition from Motorola’s PowerPC and to Intel’s own triple-speed DX4 chip. All the systems 
in this review offer more than just a fast processor. We asked for 32 MB of memory, large hard drives 
from | to 2.5 GB, high-end video cards with at least 1 MB of RAM, 256 KB of secondary cache, and a dou- 
ble-speed or faster CD-ROM drive. They each have at least one PCI (Peripheral Component Interconnect) 
or VL-Bus slot and at least one shared local-bus slot with either an ISA or EISA bus design. And for those 
systems that are not sold through mail-order businesses, street prices are considerably lower than those 
listed here. In addition, although we standardized on a high-end configuration, for many purposes, half 


How to use this guide 


To find the best Pentium system for your needs, follow the winners and runners-up in Best Overall, Most Expandable, or 
main headings until you come to the category that most Low Cost categories to find an appropriate system. 
closely matches yours. Then look at the descriptions of the 


Е е Та AST Compstat Prammia GX P/20 


А Ai 06298, AST 8 Prema OX РО la Ts Second 
List prices are for the as-tested Ease-of-use scores indicate 


configuration. All the systems had pierre re АНЫЗ acho - how easy it is to configure 
32 MB of RAM and a hard drive thts део symiem (mong wih Lenin Deta Systeme? | and upgrade а system, as 
with a minimum capacity of 1 GB, 2-Stabon LX) prowdet. éxpenalon Jit on 8 Card poelionsd | | well as the qual of the 
a double-speed or faster CD-ROM Mc ge ean Mor je y orna lect usu " 


5 Trot goer warranty, On Cw doarme, R (исе pocriy in Ba Urin tasty but ee cid 
monitor, vi шд Pro Catagory Naren Һа ont vae praed Ethene cart Features scores reflect the 
Cus Mr a= presence of key elements for 
NEN шо ишш ип expandability, flexibility, and 


Speed scores are based on tests 


appropriate to each rating Ž ка, "EE. ime reliability. Higher scores indicate 


category. Hlgher scores indicate ымыы, тыа greater capabilities. 
faster performance. Aas ААА APO 


ААА AAA APO 
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AT 90 


Inside a High-End Pentium System 


POWER SUPPLY 

Many of today's power 
supplies accept variable 
AC input, from 90 to 
240 V, a convenient 
feature for international 
use. Having the proper ج‎ 
combination of | ——— 
components and power is | , EN 
something a reputable | 

system manufacturer | 

should provide. As a a 

consumer, you may need | 
to take that on faith; 
Typical ratings for power | 
supplies are between 200. 

and 300 W, | 


PCI SLOTS | 
At 33 MHz, a PCI local 
bus is more than four яв 
times faster than ап 

ISA or EISA bus. It also | = 


M Mehi delloll, 


| 


independent. 


VL-BUS SLOTS 
Adapters using the 32. | 
bit VL-Bus can run at 
speeds of up to 40 
MHz. Systems that iit 
offer ISA, VL-Bus, and; IK 
PCI buses are not | 
typical. If you have ап 
Investment in VL-Bus 
and wart to capitalize 
on РО! as well, a 
system with both 
types of slots is 
highly desirable. 


the RAM and disk space would suffice, increasing your 
savings even more. 

To identify today's top Pentium performers, we rank 
systems in three categories: General Business, where 
we consider Pentiums for general-purpose DOS and 
Windows applications; CAD and Graphics, for ranking 
systems based on Windows, X Window System, and 
graphics components of various test suites; and Unix, 


ILLUSTRATION: BRUCE SANDERS © 1994 
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GENERAL BUSINESS 
. 1005 AND WINDOWS) - 


_ AST Computer 
Premmia GX P/90 


This ElSA-based desktop 

. performed near the top in 
both the DOS and Windows 

. benchmarks, and ít registered - 
the best features score of all _ 

. the Pentiums we tested. The _ 

. Premmia GX P/90 has a SCSI 
hard drive, six available | 
expansion slots, and comes 


"n 


with a three-year warranty. 
, DRIVE BAYS PAGE 195 
/ Empty drive bays 
^ accessible from the | = 
outside are necessary An ANN CDADU 
for adding any type of CAD AND GRAPHICS 


removable media. This 
system has five 
accessible full-height 
drive bays and four 

1X inaccessible ones that 
MA are sultable for hard 
drives. 


Digital Equipment 
DECpc XL590 
` Several factors: make the 
DECpe XL590 a strong - 
- CAD/graphics жоол: te 
. ranked third in DOS > 
performance and scored ` 
above average i in Windows 
and X Window System tests. 
Digital's $5672 PCI Pentium - 
posted an excellent score Sor 


> SIMM BANKS 


multimedia, you'll 
need plenty of RAM. 
All the systems tested 
accept at least 128 
MB of RAM. 


Stealth 64-bit video card. 
delivers snappy graphics 
performance. 

/ Pentium chips PAGE 201 
are usually 
hidden by large 
heat sinks and 
fans, which are 
necessary to 
keep the CPU 
running at a cool 
temperature. 
Some CPUs even 
have thermostats 
connected to 


UNIX 


Digital Equipment 
DECpe XL590 — 
The DECpc XL590 completed 
all the Unix tests admirably, 

_ butits design is what really 
set it apart in this category. 


ms Hin ISA slots, three PCI slots (опе: 
system is shared), five drive bays, Six 
; designed to SIMM slots (for s а: maximum 
house a Pentium | 0! 192 MB of RAM), as well. Ur 
chip, secondary E on-board SCSI; and 1/0 ' At, 
: fans and alarms ports. Because the. CPU Is on. 
, are not needed. 

processor is easy. 


ТРЕНЕРА 


where we run those systems that support SCO Unix 
through SPEC tests, BYTE's Unix tests, and NSTL's 
Intermark test suite. In each category, we use an array of 
low-level and application tests that give a real-world 
basis for comparing the performance differences among 
the systems. In addition, to arrive at winners, we combine 
these numerical test results with hands-on evaluation of 
features and ease of use. 


DECEMBER 1994 BYTE/NSTL LAB REPORT 193 


90-MHZ PENTIUM 5 
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HIGH-PERFORMANCE PENTIUMS FOR 


ou might think that buying a 90-MHz Pentium for 
everyday business tasks such as spreadsheet calcula- 
tions or word processing is overkill. But the prices 
of 90-MHz P54C Pentiums are dropping so fast that 
you might consider getting one to scream through your Win- 
dows and DOS applications. 

Most vendors chose a tower chassis design for their 90- 
MHz Pentiums, an intelligent approach that provides room for 
expansion and better ventilation and heat dissipation. In all, we 
tested 11 tower systems, three mini-towers, and five desktop 
systems. Some of the tower systems, such as the Zeos Inter- 
national Pantera 90 and the Austin Power System 90, have ex- 
ceptionally good internal design: The power supply, drive 
bays, and CD-ROM drive are in the top half of the tower, 
and the CPU and expansion slots occupy the bottom half. 
These systems make it easy to install and remove expansion 
cards. Other designs (e.g., the Xi Computer XiP90 MTower 
SP and Gateway 2000 P5-90 XL) have congestion problems, 
because drive bays and SIMM banks block the expansion 
slots. These blocked slots cannot be used for full-length 
adapters. Several systems are dual-processor-ready, with an 


90-MHZ PENTIUMS AS SQL SERVERS 


GENERAL BUSINESS 


empty socket available for a second Pentium chip. 

The vast majority of systems include PCI video cards; the 
most widely used video card was the PCI Diamond Stealth 64, 
and it performed extremely well in accelerating Windows 
performance. Two systems (the AT&T Globalyst 600 and 
the Zenith Data Systems Z-Station EX) have on-board video. 
The High Definition Systems Victoria PCI 90MHZ was the 
only system to ship with an ISA-based video card. Predictably, 
this system finished last in our graphics-dominated Windows 
tests. 

The PCI bus runs at 33 MHz, significantly faster than the 8- 
MHz speed of the EISA or ISA bus. The PCI local bus not 
only provides a speed advantage over EISA and ISA, but it has 
the flexibility to permit enabling or disabling components 
from the CMOS setup. It also supports 32- and 64-bit data 
paths, as well as bus mastering. The Dyna Micro Dyna Sys- 
tem 590, the Hertz P90, and the Mitsuba VIP System-90MHz 
supported both VL-Bus and PCI local bus. Only two systems 
utilize the EISA bus architecture (the AST Computer Prem- 
mia GX P/90 and the dual-processor Xi Computer XiP90 
NTower DP). The others are ISA-based. 


Harnessing the power of a 90-MHz Pen- іп a network of 16 workstations con- — ware-stress utility to help identify where 
tium for SQL Server applications seems nected via ап ISA Ethernet network card and why the systems failed. 
like a good Idea, but during testing, we from 3Com. We began the tests with These Pentiums show promise as SQL 
were plagued with incompatibility prob- four workstations, and after 20 minutes, Servers, but the inherent incompatibil- ` 
lems—both when installing Windows ме added four more workstation clients, ities of new technologies make а move in 
NT 3.1 and building the SQL Server for working until reaching a total of 16 this direction premature. We advise wait- 
NT 4.21 database. Only nine of the 19 clients. Of the six systems that could ing a few months until incompatibility 
Pentiums we tested as NT-based data- not complete the tests, some failed with problems disappear before jumping on | 
base servers successfully completed four and others with 12 ог 16 worksta- the 90-MHz SQL Server bandwagon. _ 
our SQL Server testing. tions (table scores indicate transactions Otherwise, you could spend many hours 
Installing NT sucessfully sometimes 


took two or three at- 
tempts, and one system 
could not install NT at all, 
because of BIOS incom- 
patibilities between the 


PERFORMANCE OF SQL SERVER TESTS 


per second]. We used a Microsoft hard- 


PRICE 


on the phone with technical support. — 


NUMBER OF WORKSTATIONS 


WARD DRIVE 


VENDOR MODEL (AS TESTED) 4 8 12 16 MANUFACTURER INTERFACE 

Pentium’s firmware and 
the operating system. Af- | ATAT GS AT&T Globalyst600 $8214 078 104 109 105 Quantum SCSI 
ter clearing the NT hur- Cornel! Computer Systems PCI Power Workstation $4075 0.74 098 091 083  Micropolis SCSI 
die, three s failed Data Storage Marketing, Inc. DataStor P590 $5845 0.88 123 121 121 Seagate SCSI 
to b uild denn Server Digital Equipment Corp. DECpc XL590 $5672 079 1.01 102 098 Digital SCSI 
ilatabass- and ex Duracom Computer Systems, Inc. FilePro 586/90P-32 $5499 0.75 093 087 0.93  Micropolis SCSI 

"а systems | p... Micro, Inc. DynaSystem590 — $4075 071 087 0.89 084 Seagate SCSI 
could not complete the | yi. iic, VIP System-SOMHZ $3990 0.69 082 0.81 0.80 Quantum SCSI 
tests after successfully | xı computer Corp. XIPOOMTowerSP $3999 076 105 103 103 Conner IDE 
building the database. Xi Computer Corp. XIP90 NTower DP $4549 076 092 098 093 Quantum SCSI 


We tested the survivors 
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Our 1-GB storage require- 
ment prompted 11 of the ven- 
dors to supply a fast SCSI hard 
drive. The remaining were 
equipped with IDE drives. The 
enhanced IDE standard expands 
capacities beyond its traditional 
528-MB limit and when com- 
bined with a local-bus interface, 
boosts the data throughput rate 
to 11.1 MBps. 

Although the AST Computer 
Premmia GX P/90 took top 
honors in our Best Overall rank- 
ing, other Pentiums made strong 
showings. Priced at $3995, the 
Zeos International Pantera 90 
deserves to be mentioned (it 
costs about $2300 less than the 
Premmia) because it is rela- 
tively affordable and comes 
with a Diamond Stealth video 
card and five 16-bit slots, sup- 
porting 384 MB of system 
RAM. The lower price, how- 
ever, reflects the lack of a SCSI 
hard drive and a one-year war- 
ranty. The overall performance 
of the Austin Power System 90 
came closest to the Best Overall 
winner, because of its excellent 
Windows score. 

To arrive at features and ex- 
pandability scores, we consid- 
ered the maximum amount of 
RAM the system will hold, flash 
ROM, system 
and video ROM 
| BIOS, the num- 
WINDOWS AND berof available 
PERFORMANCE 60 Expansion slots, 
the presence of 
available drive 
bays and SCSI 
ports, diagnos- 
\ FEATURES 30% tics, security 
locks, the war- 
ranty, and sup- 
portand service. 
These features 
were weighted equally forall the 
systems. Other features, includ- 
ing software and the UART 
(universal asynchronous re- 
ceiver/transmitter) type, were 
weighted slightly higher. For 
ease-of-use rankings, we evalu- 
ated the documentation, techni- 
cal support, and descriptions of 
the hardware specifications. 


KEY 


Excellent AAAA Good AAA 
Fair AA Poor A 


Toweri Minttowero Desktop am 


Bo TEBES GENERAL BUSINESS 


The best Pentium for business applications... 


BEST OVERALL 


AST Computer Premmia GX P/90 


At $6288, AST's Premmia GX P/90 is the second 
eu most costly Pentium system, and it performs near the 

| oen top in both the DOS and Windows benchmarks. it also 

vr displays an interesting spin on expansion-siot design: 

this desktop system (along with Zenith Data Systems" 

Z-Station EX) provides expansion slots on a card positioned 
perpendicular to the motherboard; when installed, the expansion 
cards are parallel to the motherboard. The desktop Pentium has a 
SCSI hard drive and six available expansion slots, and it comes with 
a three-year warranty. On the downside, it performed poorly In the Unix tests but we did not consider Unix scores 
in judging this category. It also has an integrated Ethernet port. 


PRICE CASE PERFORMANCE EASE OF RAM DRIVE WARRANTY 
(AS TESTED) TYPE WINDOWS DOS USE FEATURES — BUSES (STD/MAX) CONTROLLER (YEARS) 
BEST AST Premmia GX P/90 $6288 m 928 985 AAA AAAA EISA,PCI 8/192 SCSI 
RUNNER-UP Austin Power System 90 $4777 8 10.00 987 AAA ААА  ISA,PCI 16/128 IDE 
RUNNER-UP Digital DECpc XL590 $5672 п 947 9.92 AAAA ААДА ISAPCI 0192 SCSI 
RUNNER-UP AT&T Globalyst 600 $6214 ш 9.70 971 AAA AAAAISA,PC! 8/128 SCSI 
Ы 
" 


RUNNER-UP Data Storage DataStor P590 $5845 9.71 9.88 AAA AAA {5А, РСІ 16/128  PCI-SCSI 
RUNNER-UP Zeos Pantera 90 $3995 9.72 993 AAA AAA ISA, PC! 1/384 IDE 


- © C9 تن‎ CO CO 


When expandability is your primary concern... 


Austin Direct Austin Power System 90 


The Austin Power System 90 offers some of the best expandability features we have seen. 
The ISA system has a SCSI port, three 16-bit expansion slots, three PCI local-bus slots, and 
eight drive bays. The system we tested came with a Diamond Steaith 64 video card with 2 
MB of VRAM and a 1-GB Micropolis IDE hard drive. It is also the best Windows performer of 
all the Pentiums that we put through their paces and finished near the top in both the Unix 
and DOS benchmarks. An additional bonus 15 free on-site service and a three-year warranty. 


PRICE CASE PERFORMANCE — EASE OF TOTAL BAYS ETHERNET/ RAM 

(AS TESTED) TYPE WINDOWS DOS USE FEATURES BUSES (ЗУ) SESI PORT — (STD/MAL) 
BEST Austin Power System 90 $4777 E 1000 987 AAA ААА  ISA,PCI 44 NoYes 16/128 
RUNMER-UP Zeos Pantera 90 $3995 972 993 AAA AAA [5А, РСІ 4/6 No/No 1/384 
RUNNER-UP XiP90 NTower DP $4549 9.32 1000 AAAA AAA  EISA,PCI 4/5 NoYes 8/512 
RUNNER-UP Insight PCI P90 CD $4299 8.55 9.74 AAAA AAA (5А, РСП 94 NoNo 16/128 
RUNNER-UP Data Storage DataStor P590 $5845 971 988 AAA AAA ISA, PCI 34 ^ No/No 16/28 


Need a 90-MHz Pentium at a reasonable price? 


LOW COST | Hertz Computer Hertz P90 


As testament that prices are dropping drastically, last August's winner, the 
66-MHz Comell Pentium Power Pak, won this category with a price of $4295. This 
month's winner is the $2830 Hertz P90. This was certainly not the fastest system 
we tested, but the price is remarkable. If faster Windows and DOS speed is 
essential, try the Zeos International Pantera 90 or the Gateway 2000 P5-90 XL. 


“PRICE — CASE PERFORMANCE — EASEOF RAM DRIVE WARRANTY 


(AS TESTED) TYPE WINDOWS DOS USE FEATURES BUSES (STD/MAL) CONTROLLER (YEARS) 
BEST Hertz P90 $2830 m 801 854 AA AAA 1А, РСІ 8/128 PCISCSI 1 


RUNNER-UP Gateway P5-90 XL $3699 E 9.38 972 AAAA AAA (5А, РСІ 16/128 IDE 3 
RUNNER-UP Zeos Pantera 90 $3995 Ш 972 993 AAA ААА  ISAPCI 1/384 IDE 1 
RUNNER-UP Insight PCI P90 CD $4299 Ш 855 974 AAAA AAA  ISAPCI 16/128 IDE 1 
RUNNER-UP Cornell PCI Power Workstation $4075 8 924 971 AA АДАА ISA РСІ 32/128 PCISCSI 3 
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The ZEOS Pantera... 


“This ls 
As Good 


It's true! The ZEOS Pantera is as good as it gets. Leading 
experts from top industry publications all agree that the ZEOS 
Pantera is the best PC available. Unparalleled in its field, the 
Pantera has continuously earned award after award — month 
after month. 

There's no desktop system that comes close to the ZEOS 
Pantera in performance, reliability, and value. As PC/Comput- 
ing said: “Rocket-fast performance and a great price make 
this our favorite Pentium of the lot.” 


Supreme Performance 
The ZEOS Pantera, based on Intel's 
486 and Pentium processors, is break- 
ing record after record with its supreme 
power and awesome performance. 
“Mark a new high on the perfor- 
mance chart!” PC World said the 


As it Gets.” 


—PC World Best Buy, August 1994 


Pentium-66 and Pentium-90 Pantera 
PCs were “the fastest system(s) ever 
tested.” PC World also awarded the 
Pantera DX4-100 a Power Best Buy 

in October after it outperformed all 
other DX4 machines, and was as fast 
as many Pentium PCs! 

The ZEOS Pantera 66MHz and 90MHz also received the 
highest scores in all benchmark tests run by Windows 
Sources, and earned two Experts’ Pick awards. 

What makes the Pantera blow all others away? Superior 
engineering — starting with a ZEOS designed motherboard, 
created specifically to take full advantage of the latest tech- 
nological advancements. The motherboard is stocked with 
exceptional features such as an on-board PCI Local Bus IDE 
Controller supporting up to four IDE devices. For the fastest 
video performance, we give you a Diamond Stealth 64-bit 
PCI video card with IMB DRAM standard. 


Valuable Extras 

The Pantera is а first-rate example of ZEOS' —  —— 
commitment to provide you with an excellent <= || 
value on an award-winning machine, With all ЮА | 
the extras, options, and 10096 compatibility with Nu ch 
all major operating systems, you 
can't go wrong. 
Many of our most popular money-saving 
Pantera packages are ready to ship /be same 
day you order. We also give you the option to 
custom-design a system to your exact com- 
puting needs. 
Either way, you can buy with confidence 
because of our on-going dedication to offer 
you high-quality features and state-of-the- 
art technology at an affordable price. As 
PC/Computing said: "... this is a deal you 
simply can't pass ир.” 
Unequalled in performance, reliability and 
value, the ZEOS Pantera "is the ultimate 
Power Desktop." PC World added: “It's lightning 
fast, beautifully configured, and 
priced right." To get your best buy, 
call a ZEOS Systems Consultant 
today at 800-554-5226. 
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April 12,1994 
Pentium-66 


June 28,1994 
DX4-100 


COMPUTER 
SHOPPER 


August 1994 
Pentium-90 


January 1994 
486DX2-66 
February 1904 
486DX2-66 
March 1994 
486DX2-68 


June 1994 
4238DX2-66 


June 1994 
Pentium-66 
July 1904 
Pentiurn-66 


August 1994 
Pentium-86 


August 1994 
Pentium-90 


September 19904 
Pentium-66 


September 1994 
Pentium-90 
October 1994 
DX4-100 
October 1994 
Pentium-90 
November 19704 
DX4-100 


November 1904 
Pentium-90 


PC Computing 


BEST 


May 1994 


Windows 


June 1994 
Pentium-66 


August 199.4 
Pentium-90 


94 | 
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| 100 B 
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March 1994 
486DX2-66 
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Standard With Every ZEOS Pantera System: 


> Genuine Intel" Processor. ZIF socket 
for easy upgrading. 

» Diamond Stealth PCI local bus color 
graphics card, upgradable to 2MB VRAM 

» Two high-speed serial ports and one 
enhanced parallel port on the motherboard. 


> Flash BIOS. 


Package 1 


486SX-33 $1395 
486DX-33 $1495 
486DX2-50 $1495 
486DX2-66 $1545 
Pentium-60 $1845 
Pentium-66 $1995 
Pentium-90 $2145 


> 4MB RAM 
> 214MB local bus IDE 
hard drive with 32K cache 


> 35" 1.44MB fl 
disk drive "i 


» Diamond Stealth 
64-bit PCI local bus SVGA 
color graphics card with 
IMB DRAM 


» ZEOS 14" 1024 x 768 
non-interlaced SVGA color 
monitor, .28mm dot pitch 

> Six-bay desktop case with 
two cooling fans 

» Microsoft Mouse 


> MS-DOS 6.2, Windows 
for Workgroups 3.11 


Package 2 


486SX-33 

4B6DX-33 

486DX2-50 
486DX2-66 
Pentium-60 
Pentium-66 
Pentium-90 


> 8MB RAM 

> 528MB local bus IDE 
hard drive with 256K cache 

» 2X CD-ROM drive, 35" 
1.44MB floppy drive 

» Diamond Stealth 
64-bit PCI local bus SVGA 
color graphics card with 
1MB DRAM 

»- ZEOS 14" 1024 x 768 
non-interlaced SVGA color 
monitor, 28mm dot pitch 

» Six-bay desktop case with 
two cooling fans 

> Microsoft Mouse 

»- MS-DOS 62, Windows 
for Workgroups 3.11 


> Slots: Three PCI & 4 ISA (486), 
three PCI & 5 ISA (Pentium). 


> 200 watt power supply with built-in surge 
suppressor. Switchable between 115/230V. 


» ZEOS 101-key space-saving keyboard. 
> FCC Certified Class B; UL Listed. 
> ZEOS Customer Satisfaction Package. 


486SX-33 

486DX-33 

486DX2-50 
486DX2-66 
Pentium-60 
Pentium-66 
Pentium-90 


> 16MB RAM 


$1695 
$1795 
$1795 
$1845 
$2145 
$2295 
$2445 


1.44MB floppy drive 


» Diamond Stealth 
64-bit PCI local bu 


monitor, 28mm dot 


two cooling fans 
> Microsoft Mouse 


for Workgroups 3.11 


» Lotus SmartSuite 


Package 3 


»- 720MB local bus IDE hard 
drive with 128K cache 


> 2X CD-ROM drive, 35" 


color graphics card with 
IMB DRAM 


> ZEOS 15" 1024 x 768 
non-interlaced SVGA color 


> Six-bay desktop case with 


> MS-DOS 6.2, Windows 


Pentium” Extras: 

> RAM expandable to 192MB. 

> Integrated business audio 

> Optional on-board Fast SCSI-2. 

486 Extras: 

> RAM expandable to 128MB. 

> EPA Energy Star compliant. 

Additional processors available. Call today for details. 
Package 4 


486SX-33 $2695 
486DX-33 $2795 
486DX2-50 $2795 
4B6DX2-66 $2845 
Pentium-60 $3145 
Pentium-66 $3295 
Pentium-90 $3445 


> 24MB RAM 

» 1GB local bus IDE hard 
drive with 256K cache 

»- 2X CD-ROM drive, 35" 
1.44MB floppy drive 

» Diamond Stealth 
64-bit PCI local bus SVGA 
color graphics card with 
IMB DRAM 


» ZEOS 15" 1024 x 768 
non-interlaced SVGA color 
monitor, .28mm dot pitch 

» Six-bay desktop case with 
two cooling 

»- Microsoft Mouse 

» MS-DOS 6.2, Windows 
for Workgroups 5.11 

» Lotus SmartSuite 


$2195 
$2295 
$2295 
$2345 
$2645 
$2795 
$2945 


s SVGA 


pitch 


Favorite Options | Options 


528MB to 1GB 

Hard Drive Upgradoe......... wssnses 9245 
1MB to 2MB Video RAM Upgrade 

For more colors and higher 

performance 
Diamond Stealth 64/PCI 

Video Card with 2MB VRAM 

Fastest 64-bit accelerated video ................. $249 
Upgrade from a 

14" to a 15" Monitor 

ZEOS SVGA NI, 1024 x 768, flat screen ........... $95 
Upgrade from a 

15" to a 17" Monitor 

ZEOS SVGA NI, 1280 x 1024, flat screen........$395 


ampany names are tralergris or registered 
company 


paar‏ ا اہ وا etum‏ سے e‏ ا 


SCSI Controller Chip 


For on-board SCSI. Includes drivers .............. 549 
96/48/24 V.42 bis 
Send/Receive Fax Modem ............. S49 


Internal 14,400 bps V.32 bis 


Modem with 14,400 bps 
Send/Receive Fax Motdoem............ $129 
ZNYX EtherAction™ 32 

32-bit PCI Ethernet LAN adapter. 10Base5, 

10Base2 and 10BaseT connections .............. $199 


mont Drive Bay ар. SwapBox 
Full PCMCIA compatibility with desktops. 
Installs into $5" drive x а КИНУ $159 


Nobody does more to support you after the sale. ZEOS has won six 
PC Magazine Readers’ Choice for Service & Reliability awards. No other 
company has won more. And we were the first to provide you with 24-hour 
toll-free technical support —every day. 


All prices, specifications and availability are 
Tested Only. Novell makes no warranties with 
trademarks of Intel 


PAN-BYT-9412 


Pastera is а trademark of ZEOS International Lid O 1994 7EOS 
(NASDAQ кой ZENG) 


Circle 150 on Inquiry Card. 


internal Tape Backup 


80 to 250MB (wilh compression), 

includes backup software .....................-. $159 
10-Bay Vertical Сазе .............-....- $95 
Multimedia Upgrade 

Sound card and stereo speakers................... $128 
300W Power 

Supply Upgrade паваававанкптасап знанне ОРО 


Lotus SmartSuite Software 
Five Windows applications on CD-ROM 
(for Packages 1 & 2) 
Many other affordable and options 

Ы plate call or details! 


800-554-5226 
24 Hours a Day 
365 Days a Year 


INTERNATIONAL, LTD 


Fax Orders: 800-362-1205 or 612-362-1205. Phone Orders: 
Outside U.S. and Canada: 612-362-1212, Government: 
800-245-2449, ZEOS Information Systems, Inc. GSA 
#GS00K94AGS5176. Purchase Orders, MasterCard, VISA, 
Am Ex, Discover, COD and affordable leasing programs. 
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PERFORMANCE 


We tested each system under Windows 
3.1, DOS 6.0, and SCO Unix 3.2.4. The 
DOS and Windows test suites consist 
of a combination of BYTE low-level 
tests and NSTL application tests. 

The application tests use actual busi- 
ness applications to represent a real-world 
measure of system performance. The 
DOS performance suite includes Word- 
Perfect 6.0, Lotus 1-2-3 release 2.4, and 
FoxPro 2.5. The Windows suite uses Mi- 
crosoft Excel 5.0, Microsoft Word 6.0, 
WordPerfect 6.0, FoxPro 2.6, AutoCAD 
12.0, and PhotoShop 2.5. АП applica- 
tions execute macros that exercise com- 
mon functions of each application. For 
instance, the Word for Windows test in- 
cludes subtests that measure file I/O, 
search-and-replace functions, changing 
fonts, scrolling by page and line, check- 
ing spelling, print previewing, and print- 
ing to a file. We ran Windows tests in 
1024- by 768-pixel resolution and DOS 
tests in 640- by 480-pixel resolution. 

The DOS low-level tests isolate per- 
formance of specific subsystems, such as 
CPU, FPU, memory, video, and hard 
disk. These tests provide important data 
for analyzing the results of the applica- 
tion-level tests. The BYTE Windows 
low-level tests predominantly exercise 
the Windows GDI (Graphical Device 
Interface) to determine how well a sys- 
tem can execute basic Windows graph- 
ics tasks: drawing a line, displaying text, 
and executing BitBlt operations, 

For the Unix tests, we loaded SCO 
Unix 3.2.4 on each system and ran a test 
suite consisting of BYTE’s low-level 
Unix tests and SPEC92 integer and float- 
ing-point tests. The Unix tests cover a 
spectrum of typical scientific and engi- 
neering tasks, such as electronic-circuit 
analysis, architectural analysis, and com- 
pilation, as well as typical Unix operat- 
ing-system commands. These tests pri- 
marily stress the CPU/cache/memory 
architecture of the system. Thus, the 
Unix test suite evaluates each system as 
a generalized workstation. 

The SPEC92 suite we use covers a 
variety of application-based and low- 
level benchmarks representative of en- 
gineering and scientific activities. The 
integer test (SPECint) contains six CPU 
integer-intensive benchmarks, mostly 
written in C. Floating-point benchmarks 


(SPECfp) contain 14 CPU-intensive 
floating-point benchmarks, mostly writ- 
ten in FORTRAN. These tests primarily 
measure the performance characteris- 
tics of the processor, the processor 
cache, and main memory units in pro- 
cessor-intensive applications. They do 
not attempt to measure display, network, 
or drive performance. SPEC results are 
indexed to the performance of a DEC 
VAX 11/780 computer. А score of 42.3 
means that the system ran the test 42.3 
times faster than the VAX. 

This month, we introduce Unix testing 
based on XMARKO?93, an industry-stan- 
dard benchmark to test performance of X 
Windows server systems. XMARK93 
measures how well a workstation's X 
server executes primary operations; these 
operations are weighted according to 
frequency of use and relative complexity. 
Results are indexed on a Sun Microsys- 
tems SparcStation! running X11R5 un- 
der SunOS 4.1.2 and using a CG3 Color 
Frame Buffer. 

To arrive at overall scores, we scale 
the results of the DOS and Windows ap- 
plication test scores from one to 10, us- 
ing the best system's results as a 10. We 
produce three different performance in- 
dexes for each system—one each for 
DOS, Windows, and Unix. 


EASE OF USE 


In addition to running performance tests, 
we examined each system for usability 
by focusing on two areas: system de- 
sign and documentation. In looking at 
system design, we rated each system on 
how easy it is to insert or extract adapter 
cards; the presence of labels; whether 
slots are obstructed or easily accessible; 
and whether you can disable any inte- 
grated components to use their IRQ (in- 
terrupt request) settings or to swap to 
another disk, video, SCSI, or networking 
arrangement. 

We gave top ratings to systems that 
provided well-integrated manuals with 
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The top-right screen shows Excel in the Windows 
3.1 application benchmark suite, generating dif- 
ferent types of charts from one set of data. This 
test measures screen 1/0 speed. The lower 
screen shows a typical Microsoft PowerPoint 
slide from the video component of the Windows 
NT 3.5-based Intermark tests. This test script 
paints these and other graphics, including Corel 
clip art and simple lines and circles, in several 
different sizes. When the tests finish, each sys- 
tem's results appear in columns on the main in- 
terface (see the detail at left). 


comprehensive indexes. Systems that 
didn't have manuals for video, disk, and 
SCSI subsystems were penalized. Rele- 
vant jumper and DIP-switch settings had 
to be detailed for a system to rate highly. 


FEATURES 


We considered the following features 
most important for Pentium systems: 


° a flash ROM BIOS for vendor 
upgrades or bug fixes 


* the number of available adapter slots 
and drive bays 


* the maximum RAM capacity 


* a parts-and-labor warranty of at least 
one year 


* à high-performance disk subsystem 
• local-bus graphics 


Contributors 


Chandrika Mysore, Project Manager/NSTL, has 
tested peripherals and systems for NSTL since 1989. 


John McDonough, Technical Editor/NSTL, has 
been writing for high-tech publications for the past 
five years. He can be reached on the Internet at 
editors nstl.com. 


The Lab Report is an ongoing collaborative project 
between BYTE magazine and Narional Sofrware Testing 
Laboratories (NSTL). BYTE magazine and NSTL are both 
operating units of McGraw-Hill, Inc, Contact the NSTL 
staff on the internet at editors nstl.com; at NSTL, Inc., 
Plymouth Corporate Center, Plymouth Meeting, PA 
19462; or at (610) 941-9600. Contact BYTE on the 
Internet or BIX at editors bix.com or at (603) 924-9281. 


The Pentium 5 the fist x86 
e in the lost few years that 
ck the trend away from faster 


PC numerics. It achieves Im- 
proved speed combini 
CISC front end an exec M) 


unit that uses RISC principles. This 
makes the Pentium sensitive to 
instruction scheduling. The Intel 
i860, which Is the curent leader 
in the embedded numerics field, 
can do up їо two operations per 
Cycle. While the Pentium can only 
do an operation every other cy- 
cle, this is much better than the 
487, which can offen take many 
cycles per operation. To de 
cons. the small 8 deep х8 
гате фавк CEP е Pentium 
ma е exchange 
Stack ا‎ no cost. The ma- 
chine code that results is difficult 
fo read, but helps the Pentium 
run on a par with chips that have 
true numeric registers. 
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Microway's Pentium compilers 
take full ntage of the Pen- 
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ograms, C 

fom. ым, Pentium's Superscolar 
LR, numeric-bound appli- 
cations require a combination of 
instruction scheduling and loop 
unroling to hit full speed. The 
Pentium code we produce for 
routines like DAXPY is virtually 
identical to the code recom- 
mended by Intel and better than 
the code we have seen in ari- 
cles on ihe subject. The resulting 
programs run over a factor of two 
faster than older 16 and 32-bit 
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Vents NDP family of 32-bit compilers 
generate globally optimized mainframe 
quality code that runs on the 386, 486, 
Pentium and 1860. They run on 32-bit 
operating systems such as 05/2, UNIX, 
solaris, Coherent, and DPMIACH DOS 
Extenders. 


NDPFortran-90" с complete Fortran-90 
which runs in conjunction with the NDP Fortran. 
NDP Fortran™ is a full F77 wth Fó6, DOD, 
VMS and MS extensions. 

NDP C|C++ compiles K&R and ANSI C plus 
ls C++ Release 2.1 compliant. 

NDP Pascal" is a ful ISO Level 1 Pascal with 
BSD extensions that con interface the NDP C 
runtime libraries. 


NDP Language Pricing 


DOS versions Include a VCRIAM DOS Ex 
tender, DPM interface layer, support for x87 
and Weitek coprocessors, NDPLnk, NDPLib and 
GREX - our DOS grophics library. The Pentium 
release adds new code on, royally 


free ОРМ and МУСИ! plus symbolic debugging. 
DOS 386/486 \гег\©ог............................ $695 
DOS Pentium version..............eeeeon $995 
05/2 Developers Pack includes IBM OS/2 
Worlframe and Toolkit. These tools use the IBM 
Unker. Deduct $100 if you dont need the 
Woikfrome, 386/486... оссо $595 
qp oq — ee $795 
UNIX 386/486 use the native foo’ and ae 
available for SCO or 1$€ UNIX .............. $1195 
Coherent venlon................eeeeeerreenee $295 
NDP Еоғгітап-90.................................... $395 
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Gigacube™ - Your choice of QuodPuters or 
ArayProXPs - a Gigaflop starting at.,........ $50K 


ArrayProXP™ - EISA Атау Processor - 
features a zero walt state 50 MHz 64-bit 
memory system. The 400 MB/Sec memory 
bandwidth In conjunction wih 100 megaftop 
І860ХР results in 28.96 Unpack megafiops, 94 
megaflops doing dot products and 70 
megaflops doing FFTs. The card bursts on the 
EISA bus at 33 MBSec and holds up to 256 


Megabytes of RAM from .....................„..98995 
QuadPuter-860 - The моа most cost 
effective puter. QuadPuter im 


singe QuacPuter has an 
of 200 megafiops! With softwore from..... $9995 
Number Smasher 860 - cur ISA 860 


card comes wih 8 or 32 megabytes. It in- 
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CiC++ and во utilize advanced scalar 
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VAST-II \ectorizer speeds up vector codes 
100 to 300%. Карани) of 700 acier 
ос т. 7 omo MODO aq знн $1495 
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486-BX Workstations - a Mcroway Tower Is 
the idea solution to your 486/Pentium needs. 
They feature industria! grade American power 
supplies, heavy duty cooling and easy access. 
All motherboards are carefully bumed in and 
equipped wih 50 Amp connectors. Some of our 
motherboards can be upgraded or purchased 
wih Pentiums. Our BX Towers mae great Work- 
stations, file servers, and CAD/CAM stations. They 
were originally engineered to house 1860 arrays, 
configured as NFS computational servers. Each 
system Is customized wih the OS of your choice, 
including ISC UNX, CS/2, DOS and Window. 
What differentiates Microway towers Б our ability ' 
to integrate the peripherals you need, including 
SCSI tape drives and CD-ROMs, network cards 
and high quality hard disk and graphics adopt- 
ers. 486-BX systems are used worldwide perfom- 
ing demanding tasks from testing jet engines to 
pate a Ves d b gs a ig. wi 
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data second 
Peas lov lh 
IMSL Mod compiled and validated ver- 
sion of the mainframe libraries, available 
for the 386486 ог 1860, = 
— uà —M—— $2,000 

NAG Microway compiled and validated 
Foundation х86/1860......................... $1195/1995 
2 е virilis Rr má m e: $1195/1995 
Vibe cA IPlau o oct ars i Rl $2995/3995 


КОСК & ASSOCIATES hand coded i860 IF 
braries. DSP library does 1024 real FFT in 500 
microseconds! 


DEB. odes S760 BLAS аго $500 
LAPAC BLAS, included. 
386/486................ a 0 ани $295 
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* DOZENS OF ENDINGS. HUNDREDS OF PATHWAYS 


* ORIGINAL SOUNDTRACK BY D'CÜCKOO, 
COMPOSED BY CANDICE PACHECO 


* OVER 6 HOURS OF DIGITAL VIDEO A VirmalCinema!" 


movie by Greg Roach 
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Circle 288 on Inquiry Card (RESELLERS: 289). 


BY TE 


CAD AND GRAPHICS 


BEST 
А 4 мз А 


The CAD/CAM market is one Great Performance апа an excellent design 


of the healthiest segments inthe ga " ; 
computer industry. Revenues for delete Digital Equipment DECpc XL590 


the market in general were up 


c Several factors make the DECpc XL590 a strong CAD/graphics work- | 
на percent last year. Aft run- station. It posted above-average scores in Windows and X Window 
ning the 90-MHz Pentiums Lam system testing, as well as the third-highest DOS performance results. | 
through our AutoCAD for Win- аа It comes with three ISA slots, two stand-alone and one shared PCI 
dows release 12 and PhotoShop slot, and five drive bays, and it holds up to 192 MB of RAM. Digital 
for Windows 2.5 application incorporates the Diamond Stealth 64 РС! graphics card, a ر‎ aida Toshiba 
рәп. we йй ER CD-ROM drive, and а SCS! hard drive into the XL590's minitower design. A SCSI 
« port is standard on this system, The processor is easily upgradable, and the 


the scores did not vary much. ventilation Is carefully designed so that alr blows on the CPU through a plastic 

The majority of the ranked sys- pipe connected to the panel in front of the system. 

tems use the 64-bit PCI Diamond 

Stealth video card. There were, PRICE CASE PERFORMANCE RAM VIDEO DISPLAY 


(AS TESTED) TYPE WINDOWS 005 X WINDOW ‘FEATURES  (STD/MAL) ADAPTER RAM 


Dyna Micro Dyna System 590 87  DigllalDECpcXLS90 $5672 п 947 992 982 AAAA 0/192 Diamond Stealth 64 2 MB DRAM 

| | RUNNER-UP Mitsuba VIP System-90MHZ $3990 Ш 769 848 955 AAAA 8/128 MitsubaP&-PC| 2 МВУВАМ 
and Mitsuba's VIP System- — gym Austin Power System 90 $4777 Ш 1000 987 960 ААА 16/128 Diamond Stsallh 64 2 MB VRAM 
90MHZ: both use a variant Of рни AT&T Globalyst 600 $6214 =æ 970 971 9.12 AAAA 8/128 ATlmach64 GX 2MBVRAM 
Tseng Lab's ET4000/w32 video — RUNNER-UP Data Storage DataStor P590 $5845 © 971 9.88 942 ААА 16/128 Diamond Stealth 64 2 MB VRAM 


chip set and had some of the 
worst Windows performance 
scores. But the Dyna System 590 
performed the second fastest in 
the X Window System tests. 
Among the runners-up, the 
AT&T Globalyst 600 costs 
$542 more than our Best Over- 
all winner for this category, but 
it had the highest scores in the 
gemere PhotoShop, Au- 
This Category toCAD, and Ex- 


however, a few exceptions: The 


Need to upgrade your graphics workstation? 


Tet tay Austin Direct Austin Power System 90 


The Austin Power System 90 offers outstanding expandability features. Housed In a 
tower configuration, this ISA system has three 16-bit expansion slots, throe PCI 
slots, and eight drive bays for adding components. On top of that, the System 90 
was the best Windows performer of all Pentiums we tested this month. 


PRICE CASE PERFORMANCE RAM TOTAL BAYS VIDEO 
(AS TESTED) TYPE WINDOWS DOS X WINDOW FEATURES (STOMAK) (34"/5%") ADAPTER 


cel tests. The BEST Austin Power System 90 $4777 8 10.00 9.87 9.60 AAA 16/128 4/4 Diamond Stealth 64 


AT &T S yst em RUNNER-UP XIP90 MTower SP $3999 0 9.45 9.78 9.46 AAA 8/128 6/4 Diamond Stealth 64 
E lled i RUMMER-UP Zeos Pantera 90 $3995 " 9.72 9.93 935 AAA 1/384 4/6 Diamond Stealth 64 
SO CXCENEC IN RUNNER-UP Insight PCI P9O CD $4299 Ш 8.55 974 945 ААА 16/28 9/4 Diamond Stealth 64 

1 


the X tests (the  RunNER-UP Mitsuba VIP System-90MHZ $3990 7.69 848 955 AAAA 8/128 5/2 Mitsuba P6-PCI 
Unix graphics 
tests). If you re- 


quire powerful A Pentium system priced to sell 


graphics, you — 
LOW COST Hertz Computer Hertz P90 


could easily jus- 
tify paying a 
high price to get the perfor- This desktop unit is the only system in our review under $3000. It took 
mance this system offers. second-place honors in our SPECfp scores, which indicates its suitability for 
А handling the CPU-intensive applications required for CAD/graphics. One 
Performance rankings for 
. 5 reason for its excellent rating might be that it is packed with 512 KB of 
CAD and Graphics are based on secondary cache memory. For this review, it was also loaded with a SCSI 
hard drive from Micropolis with a PCi-based SCSI Adaptec controller. It sports 


Windows scores, with an em- 
phasis on AutoCAD for Win- a triple-speed NEC CD-ROM drive and a Diamond Stealth 64 video card. 


dows 12 tests, X graphics tests, 


and the Intermark low-level tests. PRICE CASE PERFORMANCE RAN VIDEO DISPLAY 
(AS TESTED) TYPE WINDOWS DOS  XWIMDOW FEATURES (STD/MAX) ADAPTER RAM 


KEY BEST Hertz P90 $2830 иа 801 8.54 1000 ААА E8128 Diamond Stealth 64 2 MB VRAM 
RUNNER-UP Gateway P5-90 XL $3699 9.38 972 931 ААА 16/128 ATimach64GX 1 MB DRAM 
RUNNER-UP Mitsuba VIP System-90MHZ $3990 7.69 848 955 AAAA 8/128 Mitsuba P6-PC| 2 MB VRAM 
dam Poor À RUMERUP Insight PCI P90 CD 54299 855 974 945 ААА 16/128 Diamond Stealth 64 1 MB DRAM 
TowerB Mini-towero Desktop = RUNNER-UP Zeos Pantera 90 $3995 972 993 935 ААА 1/338 Diamond Stealth 64 2 MB VRAM 


Excellent AAAA Good AAA 
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© INTEL Pentium 90Mhz CPU 22 | РР INTEL Pentium 66Mhz CPU 


• 8 МВ РАМ + 8 МВ RAM 

• 540 МВ Hard Disk Drive -—X Р * 540 МВ Hard Disk Drive 

* 1.44 MB 3.5” FLoppy Diskette MP60 System Featuring OLEUM FLOPPY Disketa 
Drive | 

, * INTEL Pentium 60Mhz CPU * PCI VGA Card with 1 MB RAM 
PCI VGA Card with 1 MB RAM • 8 MB РАМ „ Double -Speed CD ROM Drive 

ERN * 540 MB Hard Disk Drive • Sound Blaster Sound Card 

° i c! Sound Card • 1.44 MB 3.5” FLoppy Diskette • 2 Speakers 

* 2 Speakers Drive =. і — 

* 15" Non-interlaced SVGA * PCI VGA Card with 1 MB RAM Bn 
Monitor * Double -Speed CD ROM Drive . Serial Mouse 

e Serial Mouse „ Sound Blaster Sound Card • 101 Keyboard 

+ MS Dos & MS Windows ба-ар ЧИРЕ У & aps ОШ eiii 

* FREE Gift: CD Titles Package тутый * FREE Gift: CD Titles Package 


* Serial Mouse i | 
* Favorite Option: BOSE Speakers • 101 Keyboard Favorite Option; BOSE Speakers 


« MS Dos & MS Windows 
* FREE Gift: CD Titles Package 


О * Favorite Option: BOSE Speakers 
| ic ° n 3 Tale ^ R26 | 


PROCESSOR 


Note: INTEL amd Pentium are registered trade mark of INTEL Corporation. All other names are properties of their respective owners. 


Circle 290 on Inquiry Card (RESELLERS: 291). 


The 90-MHz Pentium market 
has matured since our last sys- 
tems Lab Report, but not re- 
markably so for Unix im- 
plementations, The SPEC92 
benchmark we use requires the 
video resolution to be 1024 by 
768 pixels by 256 colors, so the 
shortage of drivers for high-end 
video cards and this operating 
system was made markedly clear 
to us. For this reason, we could 
not run SCO Unix on three of 
the 19 systems. 

Having 1 GB of storage space 
might tempt you to install mul- 
tiple operating systems. To avoid 
operating-system conflicts, SCO 
recommends that you install 
Unix and its root file system in 
the first 1024 cylinders and add 
other operating systems in the 
extended partition. 

Among the systems that per- 
formed well under Unix but 
didn't merit the Best Overall 
ranking, the AT&T Globalyst 
600 deserves mention, because 
it excelled in our Unix SPECint 
test. Data Stor- 
age's DataStor 
P590 also per- 
formed well in 
the Unix drive 
tests. 

The Unix test 
scores are based 
onthe Pentiums' 
performance in 
disk tests, pro- 
cessor-intensive 
floating-point and integer tests 
using complex applications, as well 
as in X graphics tests using the new 
ХМАККЭЗ tests. In contrast, we 
considered only the performance of 
DOS, Windows, and low-level In- 
termark tests in the General Busi- 
ness category. 


UNIX 
PERFORMANCE 60% 


FEATURES 30% 


KEY 


Excellent AAA A 
Fair AA 


Good AAA 
Poor А 


Toweri  Minttowerg Desktop аш 


Digital delivers the best overall Unix box 


Digtal Equipment DECpe 21590 


The DECpc XL590 didn't burn up the track in Unix performance 
testing, but it had excellent ease-of-use and features scores. The 
system offers a SCSI hard drive with the controller located on the 
motherboard, 256 KB of secondary cache memory, a Toshiba 
Model 4101. CD-ROM drive, and a three-year warranty. Although it 
didn't qualify as a runner-up, the Insight PCI P90 CD posted high Unix scores, and | 
it is an attractive alternative to Digital's Pentium—it has excellent ease-of-use | 
features, and it costs $1373 less than our Best Overall winner. 


PRICE CASE PERFORMANCE EASE OF RAM DRIVE WARRANTY 

(AS TESTED) TYPE — SPECINT ЅРЕСЕР BYTE UND USE FEATURES — (STD./MAX) CONTROLLER (YEARS) 
BEST Digital DECpc XL590 — $5672 û 65.12 56.55 4.64 АДАА ДАДА 0/192 SCSI 3 
RUNNER-UP Mitsuba VIP Ѕузіет-90МН2 $3990 а 55.33 46.72 3.84 АА АДАА 8/128 PCKSCS| 2 
RUNNER-UP Data Storage DataStor P590 $5845 8 6654 5792 4.72 ААА ААА 16/128 PCLSCSI 3 
RUNNER-UP AT&T Globalyst 600 $6214 m 66.74 58.22 4.61 AAA АДАА 8/128 SCSI 3 
RUNNER-UP Austin Power System 90 $4777 а 65.64 56.67 4.84 AAA ААА 16/128 IDE 3 


10 drive bays and slots galore... 


Xi Computer РЭО MTower SP 


This $3999 system doesn't have exceptional overall Unix performance results, but 
it had high intermark and above-average X Window System scores, due in part to 
its fast graphics subsystem. The ХІР9О MTower SP utilizes a mini-tower design that 
houses seven expansion slots (four 16-bit and three PCI local bus), as weil as 10 
drive bays (six 3-nch and four 5%-Inch). On the downside, the ХІРЭО MTower SP 
may frustrate some users because its drive bays and SIMM banks block several 
expansion siots. These blocked slots cannot be used for fulHength adapters but 
are fine for daughterboards. 


PERFORMANCE 


PRICE 


CASE EASE OF RAM TOTAL BAYS DRIVE 
(AS TESTED) TYPE — SPECINT SPECFP BYTE UNIX USE FEATURES (STOJMAX) (ЛУ) CONTROLLER 
BEST XiP90 MTower SP $3999 0 65.15 57.00459 AAAA AAA 8 6/4 IDE 
RUNKER-UP Austin Power System 90 $4777 B 6564 56.67 484 ААА ААА 16/128 4/4 IDE 
RUNNER-UP ХІР9О NTower DP $4549 B 69.34 58.54 495 AAAA AAA  HS512 4/5 PCI-SCSI 
RUNNER-UP Insight PCI P90 CD $4299 E 65.50 57.75 493 ААДА AAA 16/128 9/4 IDE 
RUNNER-UP Mitsuba VIP System-90MHZ $3990 E 5533 4672 384 AA ААДА 8/128 5/2 PCI-SCSI 


Hertz scales the price/performance curve 


Hertz Computer Hertz P90 


In this category, where we rank systems selling for less than $4800, the 
Hertz РЭО provides unspectacular, yet respectable, Unix performance. If you 
need better performance and have a larger budget, try Gateway 2000's P5- 
90 XL, which had the highest Unix scores In this group and a relatively 
affordable price of $3699. Gateway's price Includes a 17-inch monitor (all 
other prices reflect a system configured with a 15-inch monitor). 


EASE OF FAM 


PRICE CASE PERFORMANCE DRIVE WARRANTY 
(AS TESTED) TYPE ЅРЕСІМТ — SPECFP BYTEUNIX USE FEATURES — (STD/MAX) CONTROLLER (YEARS) 
BEST Hertz P90 $2830 m 6071 63.84 3.84 АА ААА 8128  PCISCSI 1 
RUNNER-UP Gateway P5-90 XL $3699 E 65.99 57,36 4.95 AAAA AAA 16/128 IDE 3 
RUNNER-UP Mitsuba VIP System-90MHZ $3990 E 55.33 46.72 3.84 AA AAAA 8/128 PCIFSCSI 2 
RUNNER-UP Insight PCI P90 CD $4299 В 6550 57.75 4.93 AAAA AAA 15128 IDE 1 
RUNNER-UP XiP90 NTower DP $4549 в 69.34 58.54 4.95 AAAA AAA 8512 РС-5С51 1 
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90-MHZ PENTIUM S 


REPORT: 
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he latest incarnation of Intel's 
Pentium processor does more 
than simply run faster than the 
older 60- and 66-MHz versions. 
In fact, along with the availability of 
Windows NT 3.5, the latest Pentium 
should make dual-processor architec- 
tures a cost-effective option in the desk- 
top workstation market. The P54C Pen- 
tium runs faster, comes in a smaller 
package, operates at 
3.3 V, and adds spe- 
cial support for dual- 
processor designs. 
High-end multi- 
processor systems im- 
| plement a dedicated 
cache for each proces- 
sor, but sharing a sin- 
gle-processor cache 
between two proces- 
sors enables a simpler, 
less-expensive dual- 


processor architecture. 

i The system requires 
The XI Computer only one SRAM (stat- 
ХІРЭО NTower DP. ic RAM) cache and a 
single cache controller. 


However, additional logic is also needed 
to arbitrate access to the shared bus and 
ensure cache coherency. The P54C Pen- 


tium has built-in hardware d 
features to support cache 
coherency and bus arbi- 
tration (see “Pentium’s 
Dual Personality” on page 
211). Vendors can now 
implement a dual-proces- 
sor architecture without 
worrying about designing 
additional logic to arbi- 
trate a shared cache. 

Xi Computer’s XiP9O 
NTower DP came to us essel si 
with an extra processor Bag 
installed (right). Other Б 
units came with open slots 
for dual-processor up- 
grades. As the XiP90 proves, you сап 
now buy a surprisingly low-cost dual- 
processor system. Or you can buy an 
upgradable model and pop in the sec- 
ond processor if your needs demand it. 
Of course, your software applications 
must support dual processing. Our stan- 
dard low-level and application-level 
benchmarks do not exercise a second 
processor, so any performance en- 
hancement effected by a dual-processor 
design will not show up. 

This brings us to the second devel- 
opment that should boost the market ac- 


The Dual-Processor Pentium 


Xi Computer’s XiP90 NTower DP has dual processors with heat sinks. 


ceptance of dual-processor systems: 
Windows NT. NT was built from the 
ground up to support multiple proces- 
sors. The NT kernel will spawn threads 
to each available processor. It simply 
allocates a dedicated processor to the 
next-highest-priority thread. New multi- 
threaded NT applications, such as Pic- 
ture Publisher, do not have to do any- 
thing special to take advantage of a dual 
processor. You run different threads for 
complex operations (e.g., applying a 
special-effects filter), and NT will do 
the rest. 


HONORABLE MENTIONS 


Mitsuba's VIP System-90MHZ, the Hertz P90, and 
Dyna Micro’s Dyna System 590 offer the flexibility of VL-Bus 
and PCT local-bus expansion slots in ISA-based designs. These 
were the only systems that provided both these local-bus op- 
tions. The VIP System-90MHZ has two VL-Bus and two PCI 
slots and one shared PCI/8-bit ISA slot (a total of five local- 
bus slots); it also гр MEL 

has two 16-bit ISA ENTE 
slots. The Dyna [2 
System 590 is de- |5 
signed with two [9 
VL-Bus and three | 
PCI slots and one i 
shared PCI slot (a 
total of six local-bus 
slots). These sys- 1 


tems would be ex- The Dyna System 590 motherboard. 
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cellent choices for anyone who has already invested in VL-Bus 
adapter cards and wishes to migrate to PCI. 


Tower systems dominate our Pentium roundup, 

yet we loved the internal design of Zenith panic Z-Station 
EX desktop Pentium. The Z-Station 
EX has integrated video and 
Ethernet. It achieves ex- A 
pandability by locating ex- £ 
pansion slots on a card po- 
sitioned perpendicular to ¥ 
the motherboard. When in- “S ^ 
stalled, the expansion cards are ~ 
parallel to the motherboard. The —= E 

AST Premmia GX P/90 (our Best Overall winner -for General Busi- 
ness) also put an interesting spin on expansion-slot designs 
using a similar system architecture. 


Pecomputmg S 


МӮРЎ WORD ОЕ THE 
REVOLUTION 


| "ALR put a lot of time and 
| effort in the design of this 
| system from the major com- 


r 


ponents all the way to the 
little details that other man- 
ufacturers overlook.” 


JOHN DOEBLING 
TECHNICAL SUPPORT SPECIALIST 


| 
DAUPHIN County VETERANS MEMORIAL HOSPITAL 


“10 OUT OF 10 
SERVICE AND 
SUPPORT” 


PC/ COMPUTING 


“Its power and modularity 
have allowed us to design 


the state of the art print 


server and bring it to market 


in record time." 


ANDREW BORG 
DIRECTOR OF STRAT LGIC MARKÎ TING 
COLORAGE, INC. 


“SUPERSERVER 


IN A CLASS OF 
ITS OWN" 
PC USER GOLD AWARD 


| "Power and performance is 
| what we needed and that’s 


what we're seeing with the 
О-5МР.” 


BiLLY BROACH 
INFORMATION SERVICES 
GUILFORD MILLS 


All across the world, serious computer users are 
discovering the power of the ALR Revolution 
Q-SMP. Featuring 90- or 100- 
MHz Pentium processing power, 
a sophisticated write-back cache 
design, and enormous expand- 


QUAD 100-MHZ 
PENTIUM 
SYMMETRICAL 


management package. By continuously docu- 
menting patterns of network activity, 
NetTune can improve perfor- 
mance by anticipating 
changes in network usage. 
Completing this picture 


ability, the Revolution Q-SMP MULTIPROCESSING of the ultimate server is 


dominates the server battlefield. 
Thanks to its unique symmetrical 

multiprocessing architecture, the 
Revolution Q-SMP can be equipped 
with up to four 90- or 100-MHz 
Pentium processors. This design is p 
fully compliant with Intel's MP Spec 
v 1.1, making the Revolution Q-SMP 
instantly compatible with "off-the-shelf" 
multiprocessing versions of popular nerwork- 
ing/ multiuser environments. And with thir- 
teen drive bays, ten expansion slots, and 
room for up to 1-GB of EDC (Error 
Detection and Correction) memory, the 
Q-SMP is the perfect home for these 
demanding environments. 

All Revolution Q-SMP 
systems also include ALR 
NetTune™, an advanced 


Net Ware!" remote server 


840! derocimo, пуле CA $2718. Tak (714) 58145779. РАХ. (7 18] 88! 4249 “Педаго ons ine тоноо tes of 30.95. Prices, specificatorg and 
erm] nemovubte datzpacs. 


n 


ALR's revolutionary five year 
/ fifteen month factory warranty, one 
of the most extensive protection 
plans in the industry. Register in the 
ALR ProCare service program, and 


tium your Revolution Q-SMP Р 


соз 3 | 
will also receive one year Au 
of frec on-site service*. 


To Revolutionize your network 
and your business, visit your local 
ALR reseller today. For more information on the 
Revolution Q-SMP call: 


1(800) 444-4ALR 
Prices start at $6,495 MSRP 
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Circle 63 on Inquiry Card (RESELLERS: 64). 


ROLL CALL OF PENTIUMS TESTED 


: 

= 

= 

Е PRICE С PERFORMANCE EASE-OF- 

2 VENDOR MODEL (AS TESTED) WINDOWS 005 SPECINT SPECFP BYTE UNIX USE SCORE 

4 

. HAST Computer Premmia GX P/90 $6288 9.28 985 Failed’ Кайей 1.17 AAA 

> AT&T GIS AT&T Globalyst 600 $6214 9.70 9.71 66.74 58.22 4.61 AAA 

п Austin Direct Austin Power System 90 $4777 10.00 9.87 65.64 56.67 4.84 AAA 

o Cornell Computer Systems PCI Power Workstation $4075 9.24 9.71 Failed? Failed? Failed? AA 
Data Storage Marketing, Inc. DataStor P590 $5845 9.71 9.88 66.54 57.92 4.72 AAA 
Dell Computer Corp. Dimension XPS P90 $3949 9.06 9.79 N/A? N/A? N/A? AAAA 

рідна Equipment Corp. DECpc XL590 $5672 947 992 6512 5655 4864 AAAA 
Duracom Computer Systems, Inc. FilePro 586/90P-32 $5499 8.54 9.67 N/A? N/A? N/A? AAA 

Dyna Micro, Inc. Dyna System 590 $4075 7.42 6.74 56.05 46.001 3.65 АА 
Gateway 2000, Inc. P5-90 XL $3699 9.38 9.72 65.39 57.36 4.95 AAAA 
High Definition Systems, Inc. Victoria PCI 90MHZ $4905 7.36 9.88 72.19 64.63 4.88 AAA 
Hertz Computer Corp. Hertz P90 $2830 8.01 8.54 60.71 63.84 3.84 AA 
Hewlett-Packard Co. HP Vectra XU 5/90C $8207 9.21 9.00 N/A? N/A? N/A? АДАА 
Insight Direct, Inc. Insight PCI P90 CD $4299 8.55 9.74 65.50 57.75 4.93 AAAA 
Mitsuba Corp. VIP System-S90MHZ $3990 7.69 8.48 55.33 46.72 3.84 AA 
Xi Computer Corp. XiP90 MTower SP $3999 9.45 9.78 65.15 57.00 4.59 АДАА 
XI Computer Corp. XiP90 NTower DP* $4549 9.32 10.00 69.34 58.54 4.95 АДДА 
Zenith Data Systems Z-Station EX $4778 9.39 9.66 67.66 58.20 4.84 AAA 
Zeos Intemational Pantera 90 $3995 9.72 9.93 Failed Failed 4.83 ААА 
WD = BYTE вез. 
Excellent АДАА Good ААА Fair АА Роог А 


N/A = not applicable. 

‘AST Premmia could not complete the SPECint, SPECIp, or XMARK93 tests in Unix. 

* We were unable to install SCO Unix on the Cornell system during the testing time frame. 

° The Dell, Duracom, and Hewlett-Packard systems could not complete the Unix tests because video drivers for Unix were not avallable at the time of testing. 


* The Xi Computer XiP90 NTower DP {5 a dual-processor system. 
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FEATURES CONTINUE ON КЕП PAGE 


FEATURES EXPANSION — CASE 


SCORE BUS TYPE 
AAAA EISA - 
AAAA ISA = 
AAA ISA H 
AAAA ISA E 
ААА ISA ü 
AAA ISA 0 
AAAA ISA 0 
AAA ISA | 
AAAA ISA Ы 
AAA ISA 0 
ААА ISA L 
AAA ISA = 
ААА ISA ша 
AAA ISA a 
AAAA VIP* 4 
ААА ISA D 
AAA EISA 3 
AAA ISA ca 
AAA ISA is 


Case type: Tower E Desktop ша 


v = yes. 


MAXIMUM 
RAM (MB) 


(ALL TESTED 
WITH 32 MB) 


192 


128 


128 


128 


128 


128 


192 


128 


128 


128 


128 


128 


256 


128 


128 


128 


512 


128 


384 


Min-tower 9 


SECONDARY CACHE (KB) 
MAXIMUM 


AS 


TESTED 


256 


512 


256 


256 


512 


TOTAL SLOTS 

16-BIT* 32-ВІТ LOCAL DRIVE BATS 
(NONLOCAL BUS TOTAL 5/-INCH FLOPPY 
BUS) 3A-INCH — — SA-INCH (ALL HAVE 3%-INCH) 

0 4 2 3 2 

6 2 1 3 2 

3 0 3 4 4 

5 0 3 4 6 

5 0 3 3 4 v 

4 0 2 2 3 

3 0 3 2 3 

4 0 2 3 4 

2 0 6 2 6 

4 0 2 5 4 

4 0 3 5 3 v 

3 0 2 4 3 

3 0 2 2 2 

4 0 3 9 4 

2 0 5 5 2 v 

4 0 3 6 4 

0 4 4 4 5 

3 0 2 1 2 

5 0 2 4 6 


= The Mitsuba VIP System-90MHZ has one shared PCUS-bit slot, two 16-bit ISA slots, two 32-bit VL-Bus slots, and two 32-bit PCI local-bus slots. 


* Not shared slots. PCI/ASA-shared slots are counted as PCI. 


Notes: All systems include a PCI local bus; all were priced with 15-inch monitors except for the Gateway, 


which was priced with a 17-Inch monitor. 
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GB = BYTE Bost 


' The ХІР90 NTower DP is а dual-processor system. 


Notes: All systems tested had 32 MB of RAM and a PCI local bus; all wera priced with 15-inch monitors except for the Gateway, 
which was priced with a 17-inch monitor. 
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ү ` Da - Em | £s ч B ч 5 Ed e = s m i um. | aa Py | 
۲ ROLL CALL OF PENTIUMS TESTED 
- HARD DRIVE GRAPHICS 
к” SIZE INTERFACE CONTROLLER — VENDOR ADAPTER VIDEO CHIP MB OF 
ре VENDOR MODEL (GB) LOCATION SET VRAM/DRAM 
E | | 
“КО GLAST Computer Premmia GX P/90 1 SCSI Motherboard Quantum ATI Graphics ATimach64 2 МВ VRAM 
Pro Turbo 88800GX 
N AT&T GIS AT&T Globalyst 600 1 SCSI Motherboard Quantum Integrated ATI mach64 2 MB VRAM 
E 88800GX 
: Austin Direct Austin Power System 90 1^ IDE integrated . Micropolis. Diamond 53 Vislon964- -2 MB УВАМ ` 
o VOLO NECI CT Stealth 64 IM TEE S үт", 
9 Cornell Computer РС! Power Workstation 1.05 SCSI PCI bus Micropolis Orchid Cirrus Logic 2 MB DRAM 
Systems Kelvin 64 GD5434 
Data Storage DataStor P590 25  SCSI PCI bus Seagate Diamond S3 Vislon964 2 MB VRAM 
Marketing, Inc. Stealth 64 
Dell Computer Corp. Dimension XPS P90 1 IDE PCI bus Western Digital Number Nine S3 Vision964 2 MB VRAM 
GXE64Pro 
Gû Digital Equipment Corp. DECpc XL590 1 SCSI Motherboard Digital Diamond S3 Vislon964 2 MB DRAM 
жт Stealth 64 
Duracom Computer FilePro 586/90P-32 1.75 SCSI PCI bus Micropolis Number Nine 53 VisionB64 1 MB DRAM 
Systems, inc. GXE64-P 
Dyna Micro, Inc. j Bina suom 590 1 SCS — POIbus - Seagate Genoa Phantom Tseng Labs 2 NB В ҮНАМ | 
| ҮЙ RE TT LED 32i -: ET4000/w32i- < E EA 
Gateway 2000, Inc. P5-90 XL 1 IDE Integrated Western Digital ATI WinTurbo ATI тасћ64 1 MB DRAM 
88800GX 
High Definition Victoria PCI 90MHZ 2 SCSI PCI bus Seagate ATI Graphics — ATI mach32 2 MB VRAM 
Systems, Inc. Wonder 68800 
Hertz Computer Corp. Hertz P90 1 SCSI PCI bus Micropolis Diamond S3 Vision864 2 MB VRAM 
Stealth 64 
Hewlett-Packard Co. HP Vectra XU 5/90C 1 IDE Integrated Quantum Matrox MGA Matrox MGA 4MB VRAM 
Ultima Plus 
Insight Direct, Inc. Insight PCI P90 CD 1 IDE Integrated Western Digital Diamond 53 Vision964 1 MB DRAM 
Stealth 64 
Mitsuba Corp. VIP System-90MHZ — 1.08 SCSI ‘Quantum Mitsuba Tseng Labs 2, MB VRAM. 
1 | аут P6-PCI ET4000/w32p iras. TAS n up 
Xi Computer Corp. XiP90 MTower SP 1.05 IDE Integrated Conner Diarnond S3 Vision964 2 MB VRAM 
Stealth 64 
Xi Computer Corp. XiP90 NTower DP' 1.08 SCSI PCI bus Quantum Diamond S3 Мізіоп864 2 MB VRAM - 
г Stealth 64 beans 
Zenith Data Systems — Z-Station EX 1 IDE Integrated Western Digital Integrated ATI mach64 2 МВ VRAM? 
88800GX 
Zeos International Pantera 90 1 IDE Integrated Місгороііѕ Diamond 53 Vision964 2 MB VRAM 
Stealth 64 


MONITOR CD-ROM POWER SUPPLY 
VENDOR MODEL DOT PITCH VENDOR MODEL FCC — WARRANTY OUTPUT AC INPUT SWITCHABLE SCSI TOLL-FREE INQUIRY 
(MM) RATING (YEARS) (И) (¥) VOLTAGE PORT PHONE PHONE NUMBER 
ATI Vidion 5L 28 Toshiba Sanyo 230 110 (714) 727-4141 (800)876-4278 1105 
CDR-400i 
AT&T SuperVGA .28 NEC CDU 561 180 110 (513) 445-5000 (800) 225-5627 1106 
KFC MN2408 28 Toshiba 3401A 250 110 (512) 339-3500 (800) 752-1677 1107 
АР! 4GP .28 NEC CR510* 300 110 (909) 594-5848 (800) 886-7200 1108 
Data Spectra 14ni .28 Toshiba  3401B 300 110 (303) 442-4747 (800) 543-8098 1109 
Storage 
Dell UltraScan .28 Panasonic CR563 200 110° (512) 338-4400 (800) 613-3355 1110 
VS15 
Philips — PCXBV-PC .28 Toshiba ХМ-4101 300 120 (603) 884-4304 (800) 722-9332 1111 
ADI DM2950 28 Plextor DM3028 250 120° (214) 518-1200 (800) 551-9000 1112 
Addonics MON-152GLR .28 Sony CD33A 230 110 (408) 943-0100 (800) 362-3962 1113 
Sony Gateway 2000 .28 NEC 260 CDR 300 N/A (605) 232-2000 (800)846-2000 1114 
Vivitron 
AMAX Impression 5 .28 NEC NEC-500* 250 110 (408) 720-0493 (800) 347-0493 1115 
МАС DX15F 28 NEC CDR-5N? 250 115 (212) 684-4141 (800) 232-8737 1116 
Innovision 
HP HP Ergo .28 Toshiba  XM-4101 160 110! (303) 635-1000 (800) 752-0900 1117 . 
Ultra VGA 
MAG DX15F-1 28 Plextor —. DM3028 230 110 (602) 902-1176 (800) 998-8045 1118 
Innovision 
Mitsuba M15VS 26 Mitsumi — FX001D 230 110 (909) 392-2000 (800)648-7822 1119 
KFC Xi1528NI .28 Toshiba XM-4101B 300 110 (714) 498-0858 (800) 432-0486 1120 
Xi ОЕМ  Xi1528NI .28 Toshiba XM-4101B 300 110 (714) 498-0858 (800) 432-0486 1121 
КЕС 
Nokia 44BS .28 Mitsumi САМС- 145 110 (708) 808-5000 (800) 582-0524 1122 
FXOOIDE 
CTX 1561 ES .28 Mitsumi ЕХ200 B 1 200 120 v (612) 362-1234 (800)554-5226 1123 
P = pending. 
N/A = not applicable. 
v = yes. 


* Triple-speed CD-ROM drives. All others are double speed. 


з Auto-sensing/auto-switching. 
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(France) 
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Personal Computer í 
song | Magazine Кыр Еа], 


Data Communications (US) Magazine (UK) 


Software Diges; (LES) 
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NSTL Benchmarks Are The Worldwide Standard 


From North America to Asia, South America to Europe, more than 20 publishing partners 
utilize test results produced by NSTL's unique, cross platform InterMark™ benchmarks, 

providing more than 8 million readers globally with objective, real world 
product evaluations. 


Think global — and put NSTL. to the test. 


Look for NSTL's InterMark test results in Business Week. BYTE, Data 
Communications, LAN Times, Open Computing. PC Digest and 


Software Digest. For more information call 1-610-941-9600. 


Mr 


МТ. * 625 Ridge Pike • Conshohocken, РА 19428 ° 1- 610 - 941-9600 * Fac 1-610-941-0952 ° NSTL la a division of McGraw-Hill, Inc. Hi 


Pentium Chip’s Dual Personality 


The latest processors offer built-in 


support for dual-processor systems 


ROELAND VAN KRIEKEN 


E^ in 1994, Intel announced two new versions of 
the Pentium processor: one that runs at 90 MHz and 
another that runs at 100 MHz. Collectively code-named the 
P54C, these CPUs use a 0.6-micron BiCMOS process 
that reduces their die size by 45 percent. They have im- 
proved performance due to higher core frequencies and 
lower power dissipation, because they operate at 3.3 V. Al- 
though the low-power, high-performance features of these 
processors have garnered much attention, this column fo- 
cuses on another important feature in the Pentium 90- 
MHz (or 735390) and Pentium 100-MHz (or 815\100) de- 
sign: Both possess architectural enhancements that support 
efficient dual-processor systems. 

Some background information is in order on Pentium 
system designs that use two or more processors. One de- 
sign, which I term multiprocessor, uses dedicated caches 
for each Pentium processor. The advantage of a multi- 
processor design is that it has efficient bus utilitization, be- 
cause each processor communicates freely with its own 
cache. This bus efficiency yields high performance that 
scales effectively for two or more processors. Adding a 
second processor to a multiprocessor system design boosts 
its performance by more than 90 percent. The disadvantage 
of this design is its cost and 
complexity. Each dedicated 
cache requires an additional 
cache controller and SRAMs, 
as well as data-path, memory- 
bus, and interrupt-control cir- 
cuitry. Because performance, 
scalability, and cost of a mul- 
tiprocessor system are all 
greater than those of a single- 
processor system, this design 
is ideally suited for OLTP (on- 


A block diagram 
of a dual-processor 
system. 


Local interrupts 


Local interrupts 


each processor shares the bus with the secondary cache, 
bus efficiency is limited. The performance of a dual-pro- 
cessor system design typically improves by 50 percent 
to 80 percent with a secondary processor installed. The 
price/performance of this implementation makes it suitable 
for high-end desktop systems or workstations. 


Dual Details 

The 90- and 100-MHz versions of the Pentium proces- 
sor provide three key hardware features to support a dual- 
processor design: cache coherency, multiprocessing in- 
terrupt control, and bus arbitration. The Pentium's bus 
interface implements the MESI (modified, exclusive, 
shared, invalid) protocol, which helps manage cache con- 
sistency. The bus also integrates multiprocessor interrupt- 
control logic and bus-arbitration logic. The interrupt-con- 
trol logic is based on the APIC (advanced programmable 
interrupt controller) architecture, which supports the re- 
direction of interrupts to multiple processors. The bus- 
arbitration logic lets the two processors arbitrate access for 
the common bus to the shared cache. 

With these on-chip logic blocks, a system designer can 
develop a “giueless” interface for a dual-processor system. 
It simplifies the overall system design, but some support 
logic is required to flesh out the implementation. The sup- 
port hardware consists of an external I/O APIC that obtains 
the system interrupts and distributes them to the appro- 
priate processor, and some data-path control logic to op- 
timize access to the host bus. 

The Pentium dual-processor design uses a private APIC 


Pentium Dual-Processor System 


APIC bus 


EC pig Расте а BE Local | 


APIC Т io T 


LTT Host 


bus 


| Control 
line transaction processing) ap- TEFA 
plications. 

Another design, called dual- 


processor, uses two Pentium 
processors that share a single 
secondary cache. The advan- 
tage of the dual-processor de- 
sign is that it is simpler and 
less costly, because only one 
cache controller and some 
SRAM is necessary to imple- 
ment it. However, because 


Data SAA A aal D! П EE E 
stem - игу 
interrupt 


Control 


Control 
Address/Data ——. 
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bus to maintain cache coherency and to coordinate the opera- 
tions of the two processors. The APIC bus consists of three lines, 
as shown in the figure "Pentium Dual-Processor System." The first 
line is the APIC enable. It signals the presence of a dual-proces- 
sor setup, enabling the on-chip (local) APIC logic. This allows an- 
other processor to be inserted into a second socket without spe- 
cial consideration to the system hardware 
or software. The second line selects the 
processor. The external I/O APIC uses 
this line to select the processor that is the 
recipient of a system interrupt. The third 
line is the APIC bus clock, which operates 
the APIC bus independently of the pro- 
cessor bus. 

As mentioned earlier, both the prima- 
ry and the secondary processor contain 
integrated local APIC modules. This 
APIC logic handles directed interrupts 
and interprocessor interrupts. As inter- 
rupts arrive from the system, they are 
routed through the external I/O APIC 
logic. This I/O APIC is similar to the 
original 8259 interrupt controller found in 
all PCs today. However, the I/O APIC 
captures all system interrupts and directs them to separate proces- 
sors through various programmable distribution schemes. The lo- 
cal APIC logic in the primary and secondary processors receives 
interrupts from the I/O APIC via the three-wire private APIC bus, 
locally via the local interrupt pins, or from the other processor via 
the APIC bus. 

The Pentium processor incorporates a private arbitration mech- 
anism that allows the primary and secondary processors to arbi- 
trate for the shared processor bus without assistance from a bus 
controller. The arbitration architecture is structured in such a 
. way that the dual-processor pair appears as a single processor 
to the system. The arbitration logic uses a fair arbitration scheme, 
and the arbitration state machine was designed to efficiently use 
the processor bus bandwidth. 

The arbitration mechanism requires that the Pentium check 
the second socket for a processor every time it is reset. The volt- 
age on a processor type pin indicates whether the Pentium is the 
primary or the secondary processor in a dual-processor design. The 
primary processor always comes out of reset as the MRM (most 
recently used master) and the secondary processor as the LRM 
(least recently used master). The MRM controls the bus. Via the 
control signals of the host bus, the LRM processor requests use 
of the host bus. The MRM processor grants control of the bus to 
the LRM as soon as any pending bus transactions arc completed. 
The LRM becomes the new MRM, until it yields the bus to the 
other processor. 

The MRM grants the bus to the LRM immediately if that CPU 
has a pipelined cycle to issue. During this inter-CPU pipelining, 
the current MRM processor may drive one more cycle onto the 
bus, or it may grant the address and the control bus to the LRM. 
The MRM gives the bus to the LRM only if another bus cycle can 
be pipelined onto the current bus cycle. The result is that the ar- 
bitration for the bus doesn't introduce any dead clocks on bus 
transactions. 

To improve the efficiency of the host bus bandwidth, dual- 
processor systems must include an integrated data-path con- 
troller. Memory writes go from the host bus to a FIFO (first- 
in/first-out) write buffer. The data flows through the FIFO and to 
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SINGLE-PROCESSOR AND DUAL-PROCESSOR 
MODE PERFORMANCE 

Intel evaluated multiple image files filtered by 
Adobe Photoshop 3.0 running under Daytona 
on a dual-processor system that uses 90-MHz 
Pentiums. The data shows the improved per- 
formance of the multithreaded functions. 


SSS 6, 


BUS Us bez Ac aa TE 


DRAM. The result is that memory writes require significantly 
fewer host bus cycles during write-intensive applications. 

It's important to note that the dual-processor design provides 
for future growth through its support of OverDrive processors. 
This is accomplished by using a CPUID instruction. With this in- 
struction, system software can establish the processor type in 
the primary and secondary processor sock- 
ets and the features they support. CPUID 
assigns bits 12 and 13 of the EAX register 
with values that indicate the processor 
type. For upgradability with future Pen- 
tium OverDrive processors, the system 
software must allow the EAX register to 
contain CPU type values following a 
DUAL-PROCESSOR/ CPUID instruction. 
UNIPROCESSOR RATIO 
1.64 Software Issues 
Adding a second processor to a computer 
doesn't make the system run any faster if 
the operating system fails to make use of 
the second processor. А smart multitask- 
ing system allots certain tasks to each pro- 
cessor, distributing the workload. Fur- 
thermore, application code can be written 
so that it’s subdivided into threads. A thread is a portion of ap- 
plication code that runs in parallel with, or independent of, oth- 
er parts of the application. For example, a spreadsheet application 
might have a print thread generating the output for a chart while 
an interface thread accepts new data from the user. 

In a multiprocessing system, the application's threads can run 
on different processors. Thus, a threaded application can use the 
capabilities of a dual-processor system more efficiently than a non- 
threaded application can. For example, the table "Single-Pro- 
cessor and Dual-Processor Mode Performance" shows that a 
threaded version of Adobe Photoshop achieved better perfor- 
mance by running its filtering operations on the secondary pro- 
cessor of a dual-processor Pentium system. However, nonthreaded 
applications can still benefit from a dual-processor system: The 
multiprocessing operating system would run on one processor 
while the application runs on the other. 

Other software factors must also be considered when deter- 
mining whether a dual-processor design is the best solution for a 
job. Specifically, an application's memory-usage pattern can af- 
fect its performance. Database applications (OLTP workloads) 
tend to randomly access large areas of memory. These applications 
perform best on machines with large cache memories and, thus, . 
Work best on multiprocessor machines. Workstation applications 
arc more calculation-intensive, tending to execute tight loops that 
fit in smaller caches. These applications can benefit from a dual- 
processor system, with its smaller cache and additional compute 
power supplied by the secondary processor. For example, Adobe 
Photoshop filters ran 50 percent to 80 percent faster, as shown 
in the table. Your mileage will vary. 

Because of its simple design and low cost, the dual-processor 
system design is well-suited to advanced desktop systems. Al- 
though its reduced bus efficiency means it achieves lower per- 
formance than multiprocessor systems for some applications, the 
added cost to accommodate the second processor is minimal. Ш 
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Roeland van Krieken is program manager in the Microprocessor Group at 
Intel. He was an engineering manager for the 386 and 486 processors, He can 
be reached on the Internet or BIX at editors@ bix.com. 


Unisys’ best-kept secret is an 
operating system bulit for 


distributed business applications 
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perating systerns all seem to be headed in the same 
direction. OS/2, Windows NT, Solaris, NextStep, 
and the Mac OS, among others, are converging on a mi- 
crokernel-based, message-passing architecture. Operat- 
ing systems lacking these or other desired features—in- 
cluding preemptive multitasking, modularity, virtual 
memory, long file names, built-in networking, and mem- 
ory protection—are scrambling to provide them. 

It's ironic, then, that CTOS (Convergent Technologies 
Operating System), which does all this and more, remains 
virtually unknown. If you've never heard of it, don't be sur- 
prised. CTOS is the invisible operating system. Its ven- 
dor, Unisys, doesn't advertise CTOS and does little to 
market it. But when 
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CTOS Revealed 


[РС (interprocess communications). Because no other 
services are bound into the microkernel, it passes mes- 
sages quickly—on a real-time basis, in effect. Other sys- 
tem and user processes invoke each others' services by 
passing requests (specially formatted messages) through 
the microkernel. The kernel reads a message, identifies its 
source, interprets the request, and forwards it to a resource 
that can respond to it. The response can come from the 
user's own workstation, from a local server, or from a re- 
mote server located across a WAN. In all these cases, the 
user is unaware of which machine responds or how it 
does so, because CTOS routes and responds without as- 
sistance. Likewise, the programmer doesn't need to know 
how to accomplish message-based [PC—it’s just intrinsic 
to CTOS. When CTOS returns a response, the microker- 
nel channels it to the program or utility that originally 
made the request. 

Each CTOS workstation manages a resource table. When 
a program makes a disk request, for example, the micro- 
kernel checks the resource table to determine if it has a disk. 
If so, the local disk service handles the I/O request. But if it 
is a diskless client (as cluster workstations often are), the mi- 
crokernel forwards the 
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tionwide Insurance, U- 
Haul, and Hong Kong 
Bank will attest. 
CTOS was con- 
ceived and designed by 
a small cadre of engi- 
neers from Intel and  isaeppeaesmnmen — 
Xerox PARC (Palo | 
Alto Research Center). 
The group formed Con- 
vergent Technologies in 1979 (a time before PCs and LANS, 
when multitasking was the sole province of Unix and main- 
frames). Part of the team looked to the future with a mainframe 
slant. The engineers in this group gave their product the abil- 
ity to multitask, address large memory, spool printed out- 
put, and dynamically recognize system resources. Theother 
half of the team, those with Intel's vision, made sure that the 
system would be networked and exploit emerging micro- 
processor technology. Together these groups developed a 
product that, when it shipped in 1980 on Convergent's x86- 
based clustered workstations, was years ahead of its time. 


The CTOS Message-Passing Microkernel 
The tiny 4-Kb CTOS microkernel deals only with pro- 
cess scheduling and dispatch, as well as message-based 
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Prosaic by today's GUI standards, Context Manager's display of active and runnable tasks 
serves the needs of the vertical markets in which CTOS remains strong. 
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another server in the 
WAN. This simple, el- 
| egant design is the 
foundation of a net- 
working architecture 
that works, is simple 
to manage, and is built 
in. It also enables 
CTOS to exploit mul- 
tiprocessor hardware. 
On a dual-processor machine, for example, CTOS can ded- 
icate a database server or a communications gateway to one 
CPU, freeing the second CPU to handle all remaining chores. 


т nisys 
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CTOS System Services 
Services external to the microkernel do most of the work 
in CTOS. This approach ensures that unused services 
don't eat up RAM, that each workstation can run an ap- 
propriate mix of services, and that CTOS can cleanly in- 
tegrate new technologies. Services added to CTOS over the 
years include Posix, NFS (Network File System), SNA 
(Systems Network Architecture), TCP/IP, Token Ring, 
Ethernet, IPX/SPX, LAN Manager, NetWare, 3270 gate- 
way, and more. 

А CTOS system service, such as a GUI event loop, 
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waits for and responds to messages. Scheduling of services is 
also event-driven in the sense that a waiting service moves onto 
the run queue only when it receives a message. Its position in 
the run queue depends on its priority. CTOS itself owns the high- 
est range of priorities, followed by layered system services, and, 
finally, applications. Note that while CTOS does time-slice ap- 
plications, the event-driven scheduling of system services means 
that they can yield the CPU only to same- or lower-priority 
processes when waiting for messages. In other words, CTOS 
system services multitask cooperatively. As with NetWare and its 
NLMs (NetWare loadable modules), it's the programmer's job to 
make sure that a CTOS system service uses the CPU responsibly. 

Filters are special system services that can replace, monitor, or 
modify the behavior of existing system services. Filters that mon- 
itor existing services typically do so to collect statistics for net- 
work management or auditing purposes. Filters that modify ex- 
isting services can preserve most of their functionality while 
altering only specific behaviors. This form of inheritance is one 
of the keys to the powerful extensibility of CTOS. It lends itself 
particularly well to various kinds of redirection. Filters can be used 
by a remote-access program to redirect screen writes and keyboard 
reads or by a router to strip the node name from an address and 
redirect a network message to a cluster. 


CTOS Networking 

CTOS first appeared and for years ran only on proprietary 
x86-based workstation clusters connected with twisted-pair wire. 
Small clusters were simply daisychained; larger clusters com- 
municated through a hub called TeleCluster. The wire-level pro- 
tocol, operating at 3.68 Mbps, resembles SNA's multidrop poll- 
select scheme. It's highly efficient for individual clusters, 
although, as with SNA, the polling can create problems on WANs. 

For departmental computing, this arrangement can be a highly 
convenient and effective alternative to the two dominant ap- 
proaches: LANs and multiuser systems. It distributes process- 
ing power as does a LAN, yet it centralizes administration as 
would an AS/400, Unix, or other departmental multiuser sys- 
tem. More recently, CTOS has shed the proprietary label. Unisys’ 
SuperGen workstations, first shipped in 1993, are standard PCs 
that use ISA adapters to connect to CTOS clusters. 

While a CTOS cluster looks and feels much like a server-based 
LAN (the workstations boot from the server, load programs from 
it, and share files stored on it), the entire cluster is potentially just 
one node in a multicluster CTOS network. Cluster servers can 
connect to form such networks over a variety of media, including 
Ethernet, Token Ring, and X.25. Only in this larger network en- 
vironment must users and applications use node names to address 
resources. Within a cluster, the server’s resources are automatically 
available to all workstations. Utilities for sharing workstation re- 
sources in a peer-to-peer fashion are also available. 

When NetWare LANs spring up around existing CTOS clus- 
ters, as often happens nowadays, the CTOS users invariably won- 
der what all the fuss is about. On a PC network, misconfiguration 
of the server or of any workstation can cause failure, and instal- 
lation of new or updated software can be a daunting task. CTOS 
works much more simply, in part because all workstations syn- 
chronize on a common configuration file. 

Applications use CTOS's networking strengths automatically, 
with little or no user or developer intervention. Consider Progress, 
the client/server database that the Concord Group (Concord, NH) 
deploys in small insurance offices. On CTOS, the Progress engine 
runs on the cluster server as a system service. To the Progress 
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client, which loads from the server and runs on workstations as an 
application, the Progress engine is indistinguishable from any 
other standard CTOS system service. Connectivity between the 
client and server pieces of a distributed application, often a stum- 
bling block in PC LAN environments, is automatic in the CTOS 
cluster environment. 


CTOS at Work 

The solution that the Concord Group offers to the independent 
insurance agent running his or her own business is typically a 
cluster of about eight CTOS workstations. The application mix in- 
cludes a CTOS-based Progress application that handles ac- 
counting, claims and policy tracking, forms printing, and mar- 
keting, as well as Unisys’ CTOS-based mail and word processing 
programs. Because agents use a variety of rating applications 
from other companies, several concurrent DOS or Windows ses- 
sions may also be running—something the CTOS emulator han- 
dles reliably. There is also typically a heavy communications 
load—perhaps a 3270 session and one or more asynchronous 
communications sessions. 

Nowadays, 8-MB 486 boxes are typical, with 12-MB 486s or 
Pentiums as servers (much less RAM would be needed to support 
CTOS applications only; DOS and Windows exact a substantial 
penalty). These systems multitask the required mix of CTOS, 
DOS, and Windows applications with ease. Equally important, 
CTOS clusters run virtually trouble-free once installed. Unisys of- 
fers a powerful management tool called CTOS InControl that 
enables a central site to monitor and manage branch offices. It uses 
CTOS messaging to relay alerts to the central office, which can 
then correct problems at the branch offices by remote control. 
However, the Concord Group has never found a need to use In- 
Control, because CTOS installations by and large just work, and 
keep on working. 

Unisys has ported Presentation Manager and ХУТ Software's 
XVT to CTOS, enabling development of native CTOS GUI ap- 
plications. In the markets where CTOS is strong, however, char- 
acter-mode applications remain dominant. While such GUI ap- 
plications as CorelDraw and Wingz were ported to CTOS, Unisys’ 
PM and XVT initiatives failed to generate much interest among 
CTOS developers and users who, for the most part, think that 
character mode is an appropriate technology and can be forgiv- 
en for seeing the Windows 95 Taskbar as a reinterpretation of the 
decade-old CTOS Context Manager (see the screen on page 213). 

Whither CTOS? Unisys has announced a plan to integrate 
CTOS with NT at the server, running NT on one or more main 
CPUs and CTOS on a bus-mastering I/O processor board. The 
idea is to protect investment in distributed CTOS applications 
while embracing the scalable power and broad appeal of NT. 
Unisys calls this coexistence, but many CTOS faithful worry 
that it implies migration and will be watching closely to see what 
happens. They know how simply and reliably CTOS can work, 
and they don't want to abandon ship. ШЕ 
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AT THE POINT OF SALE... ON THE FACTORY FLOOR... 

No matter how good an operating system may look on paper, | Automation applications would grind to a halt without the 
it's got to deliver the goods at run time. When you're hit with tried-and-true functions of a real realtime OS. Like priority- 
millions of credit-card transactions a day, or busy retail checkouts | driven preemptive scheduling. And executive-class context 
that just can't quit, you need an OS you can count on. With QNX, switching (QNX clocks in at 5 psec on a 66MHz 80486). From 
you get responsive, reliable performance. Industry-standard tools. automotive plants to nuclear power facilities, QNX has been 
And the flexibility to run on everything from handheld devices keeping thousands of mission-critical applications up and 


(with full GUI support) to enterprise-wide networks. running around the clock for years. 
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ON THE INFORMATION HIGHWAY... IN HOSPITALS AND LABS... 

News travels quickly. So does entertainment, online education, Healthcare workers don't have time to wait for vital data. 

or any other kind of information you need to move. With our Which is why QNX is at the heart of a wide variety of 

built-in fault-tolerant networking, robust filesystem, and high- performance-critical applications. From automated patient 
performance X Window System (155,000 Xstones), no wonder charting to medical imaging, QNX gives developers the 
developers depend on QNX for call routing, text-to-speech, competitive edge to build cost-effective products on standard 
video-on-demand, and other computer telephony applications. platforms that can outperform costly high-end systems. 


IS I N REAL WORLD. 


WE WORK IN REAL TIME." 


1-800-676-0566 
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If You're Serious About 
Application Development . . . 


Put Away The Toys! 


D... production quality applica- 


tions requires serious development tools. 
4GLs may build your application quickly, 
but they don't offer the flexibility pmi 
ability high-end applications need. 3GLs 
are flexible, but tend to extend your 
development cycle. Neither inherently 
produces maintainable code. And the GUI 
clients they create are generally not 
portable. 


No one delivers power and 
productivity like XVT 
XVT's visual C and C++ development solu- 
tions allow you to develop prototypes and 
applications fast, yet have 
the power and flexibility to 
handle the most complex 
jobs. Applications built 
with XVT deliver native look- 
and-feel on every popular 
^ platform. XVT's application 
framework even promotes maintainable 
code so you'll spend less time working on 
E last and more time reducing vour 
acklog or producing your next one! 


Proven Performance 
Avis's high volume reservation system, 
Kaiser Aluminum's vital production 


process system, and Ameritech's net- 
work-driven clinical database for 
improving patient care are all XVT 
applications. Commercial developers like 
Mapinfo, Clarify, and IQ Software, 
have used XVT to develop their off-the- 
shelf best-sellers. When your core business 
applications have to be done, develop 
them with XVT. 


Proven Productivity 

New XVT-PowerObjects expand XVT's reusable 
component selection. Enhancements like 
XVT-Architect and fully integrated Rogue 
Wave Tools.h++, make XVT a great place to 
start C++ development and makes high 
level functionality like automatic data 
propagation, object nesting, and grids easier 
to use. XVT even solves one of the most 
noted object-oriented development puzzles, 
displaying an object in its inheritance 
stream for fully context-aware editing. 


Proven Partnerships 

XVT's open architecture and use of estab- 
lished production quality languages like 
C and C++ have enabled us to certify more 
third-party tools than anyone else in the 
marketplace. This allows you to tailor your 


application development workbench to 
create the most robust applications possible. 


Proven Portability 

Where many so-called “portable” develop- 
ment tools fail is in their inability to port to 
many of today's most popular desktops. 
Some port well to one, others to two, but 
no one ports as well to more desktops than 
XVT; this protects you from rewriting your 
application as your end users change plat- 
forms, operating systems and GUIs. 


For more information on the develop- 
ment solutions that don't play around, 
call 1-800-678-7988, or e-mail us at 
infoGxvt.com. 


XVT Software Inc. 
4900 Pearl East Circle 
Boulder, CO 80301 USA 


Precision Software GmbH 
" 49 61 053 ak | j 
SOFTWARE ee c ons Ltd. 


Windows & Windows NT * Macintosh • OS/2 * OSF/Motif ° OPEN LOOK 


ХУТ, ХУТ Software, ХУТ Power, XVT-PowtrObjects, amd XVT-Arcinirct afe trademarks of ХУТ Sofeate Шс АД other prodact and compar wanes arc trademarks of their respective bolders. 
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Programming in Tight Spaces 


in the realm of the ultrasmall, inex- 
pensive memory and fast processors 


can't compensate for inelegant code 


RICK GREHAN 


Ё n the brave new world of ООР (object-oriented pro- 
gramming), where huge development systems fit only 
on CD-ROMs and cross-platform API libraries take up 
most of your disk space, the solutions to many program- 
ming problems lie in hardware: more memory, a faster 
processor, and a disk cache. Today's computer science 
students are taught that the future lies in writing struc- 
tured, reusable code. However, there are places where 
none of this works. 

The programming techniques of the large-scale micro- 
computer world collapse if you apply them in the world of 
the ultrasmall microcontroller or IBP (itty-bitty processor). 
In this fascinating realm, there are no Pentium proces- 
sors with 16 MB of RAM. Instead, you find designs with 
4 KB of RAM paired with 8-bit Zilog Z8s, Motorola 
HCOS5s, and Microchip Technology PICs. (For details 
about these processors, see “Processors Proliferate," Sep- 
tember BYTE.) 


The Arena 
Programmers working with IBPs create embedded com- 
ponents for automobiles, cordless and cellular commu- 
nications equipment, medical instrumentation, and en- 
tertainment products. Programming battlegrounds exist 
on a few fronts. First, there's chip count and size. Be- 
cause a number of microcontroller-based products are 
hand-held devices, 
toys, and consumer 
items, smaller chip 
real estate (or fewer 
chips) translates di- 
rectly to reduced cost. 
This is especially im- 
portant for consumer 
electronics because a 
manufacturer's pro- 
duction run may be in 
the hundreds of thou- 
sands, and the full- 
run price difference 
between adding an 
additional 20-cent 
chip or not can be 
significant. For the 
programmer, this 


Sine Wave in Six Steps 


sine = 08h 
velo = 09h 


init sine, #32 
velo 
w,—velo 
sine,7 
w,--velo 
sine,w 
velo,w 


mov 
cir 
mov 
snb 
mov 
add 
mov 


Тоор 


јтр Тоор 


Super-simple Microchip Technology PIC 16C5x code for generating a sine 
wave. Note that the heart of the routine is composed of only six instructions. 
On a 20-MHz PIC microcontroller, those instructions execute in only 1 p. 


‘Declare sine reg. 
;Declare velocity reg. 


:Set init. value 

;Reset velocity 

;Get decr'd val. of velocity 
;Skip next instr. if sine>=0 
:Get incr'd val. of velocity 
;Add velocity to sine 

;store new velocity 

code to use sine goes here... 


means he or she has to work with reduced resources, 
such as less memory, or use software instead of hardware 
to solve some problems. 

The second battleground is performance. Programs on 
microcontrollers are always managing interfaces to the 
real world, an activity that is governed by precise timing 
constraints. For example, the microcontroller in a little 
Santa Claus doll has to make the eyes blink rhythmically 
and play Christmas-carol tones at the proper pitch. The 
processor must do this using only 8 bits, and you're lucky 
if you can run it at anything over 10 MHz. It's a classic 
conflict of space versus speed. And when you're working 
with routines that must fit in tens of bytes, you don't have 
the luxury of clicking on a compiler's dialog box to pick 
"optimize for speed" over "optimize for space." You have 
to optimize for both (I'll present an example of how you 
do this in a moment). 

The last battleground is the sheer claustrophobia pro- 
grammers face. An IBP is usually a one-chip device, with 
CPU, RAM, and ROM all in one package. Registers and 
RAM are typically the same thing, and there's often no 
more than 32 bytes of RAM. As I mentioned before, pro- 
grammers may get 4 KB of RAM if they're lucky, which 
means the code may have room for only 512 instructions. 


Case in Point 
Because of its size, a microspace program cannot be a 
collection of independent, separate routines. Instead, rou- 
tines are interdependent and interlocking. One program- 
mer of IBPs described his work as being similar to as- 
sembling a jigsaw puzzle. Programmers working in these 
tight spaces are more like artists than they are like factory 
workers cranking out objects for some software foundry. 
Chip Gracey, a software engineer with Parallax, wrote 
the on-chip code for the company's BASIC Stamp, an el- 
egantly designed PIC 
I6C56 development 
system that consists of 
two ICs, a 4-MHz os- 
cillator circuit, a volt- 
age regulator, and 
some passive elec- 
tronics that are all 
powered by a 9-V 
transistor battery (for 
more details, see the 
text box "The Taming 
Power of the Small," 
September BYTE, 
page 68). You can 
program the board in 
BASIC by download- 
ing code from a PC- 


! compatible machine. 
continued 


DECEMBER 1994 BYTE 217 


Core Technologies Programming 


Building the Stamp meant working on a processor with 1 KB of 
code space—about one-thousandth the memory space of most 
personal computers. 

Gracey took four days to locate and fix the last bug on the 
BASIC Stamp. The time was needed not because the bug was hard 
to find, but because its correction required adding an instruction 
to the code. Unfortunately, there was no room, because Gracey 
had stuffed so much functionality into the Stamp the on-chip 
ROM was full. So he spent those | 
four days figuring out how to 
rewrite code to free up the one 
word of instruction space he | 
needed to make the fix. This was | 
not just an editing job; he had to | 
figure out how to make one rou- 
tine one instruction shorter, and 
so much looping and code inter- 
dependence was at play that 
changing any given instruction 
sequence might have affected the 
performance of several routines. 
He had no choice but to write 


QuickBasic Sine Wave 


REM sine wave. 
SCREEN 9: x=639: y-175 


sine-128: velocity=0 


spaghetti code. REM Draw axes and initial offsets 
COLOR 12 
Other Considerations LINE (0,y)- Cx, y) 


What about reusability, a cor- 
nerstone of object-oriented tech- 


nology? Is there any place forit | COLOR 15 
in the environment of microcon- REM Draw pattern 
trollers? Not much, according to FOR i20 to x 


Dave Hampton, an independent 
consultant who has been writing 
microcontroller programs for 
nearly a decade. | 

He admits to keeping a tool- | 
box of routines that he uses of- | 
ten, but there's danger in start- 
ing a project by simply grabbing an off-the-shelf routine, he 
says. A generic routine might not make use of memory-saving 
or performance-boosting features of the processor, so blindly us- 
ing such a routine as the starting point might take him down a 
wrong path. Consequently, Hampton finds that most of his pro- 
jects consist of about 25 percent reused code and 75 percent 
custom code. 

When programming for IBPs, intimate knowledge of the hard- 
ware is unquestionably a key requirement for a successful de- 
sign. The upshot is that while many of us are clamoring for porta- 
bility, IBP programmers thrive on the precise opposite. 


sine-sine-tvelocity 
PSET (1,у+ѕіпе) 
NEXT 1 


A Taste 
Programmers in the world of the small must become algorithm in- 
novators. The famous sourcebooks of computer algorithms, such 
as The Art of Computer Programming series (Addison-Wesley) 
by Donald Knuth and Numerical Recipes editions (Cambridge 
University Press) by William Press, et al., have a place on the IBP 
programmer's shelf, but when you're counting every byte of 
code space, you've got to do some trailblazing. You can't simply 
go after an existing algorithm with a mental paring knife and 
shave away layers until you've reduced the code to its essen- 
tials. Instead, you often have to devise a completely new rou- 
tine for solving your specific programming problem. 

Gracey offers the following example: The routine shown in the 
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QuickBasic source code demonstrating how the algorithm in “Sine 

| Wave in Six Steps" on page 217 generates a sine wave. Note: You 
can type in and run the source code to see the waveform. Alter initial 
values of Sine and velocity that appear near the beginning of 
the program to change the waveform. 


REM Simple method for sequentially computing a 


REM Initialize sine and velocity 


LINE (O,y-sine)-(x,y-sine) 
LINE (O,ytsine)-(x,y*sine) 


IF sine>=0 THEN velocity=velocity-1 
ELSE velocity=velocity+l 


listing “Sine Wave in Six Steps" on page 217 acts as a sine func- 
tion generator: Each time you call the routine, it produces the 
next "step" in the waveform. You could send the output of the rou- 
tine to a DAC (D/A converter) and have a minimum-overhead 
function generator. 

The listing shows the algorithm as it's implemented in PIC 
16C5x instructions. As you can see, the entire sine algorithm 
consumes six instructions. If this seems like unnecessary 
masochism, consider the code's 
destination processor. The Mi- 
crochip PIC 16C5x 8-bit proces- 
sors are complete 1-chip micro- 
controllers ideal for super-small 
applications (some members fit 
in 18-pin packages). Each 
16C5x-family member features 
an on-chip ROM that can hold 
from 512- to 2-KB of instruc- 
tions. However, there are no pro- 
visions for external memory, so 
code space is at a premium. 

You'll notice that the algo- 
rithm performs its magic with- 
out series approximation or 
table-lookup; either would be 
impractical in most IBP applica- 
tions. A series approximation 
would have taken precious space 
for both the routine and the co- 
efficients, and it would have 
involved time-consuming mul- 
tiplication instructions. A table- 
lookup approach would have 
meant using up storage to hold 
the table. 

The listing “QuickBasic Sine 
Wave” is a short QuickBasic- 
compatible program that graphically demonstrates how well the 
sine-wave function in the listing on page 217 performs. To use it, 
type in this listing and alter the initial values of sine and ve- 
locity that appear near the beginning of the program. Watch 
the resulting waveform as you do. 


Get Small 

As memory cost-per-megabyte continues to descend, processor 
performance-per-dollar continues to ascend, and system needs 
continue to expand to consume system resources, we'll see big- 
ger and bigger programs. 1 can't help but believe this will create 
fertile ground for sloppy programming. The day draws near 
when it will no longer be an embarrassment to use a bubble sort 
instead of a heap sort: Who's going to care if the list gets al- 
phabetized in one-tenth of a second instead of one-hundredth 
of a second? 

Nevertheless, it's good to know that one sharp edge of the 
programming community is still alive and well. IBP programmers 
are still scrounging to free up that 1 byte, and they are still count- 
ing cycles. In the end, it's reassuring to know there are still as- 
sembly language programmers. W 


Rick Grehan is technical director of the BYTE Lab. He has a B.S. in physics 
and applied mathematics and an M.S. in mathematics/computer science. He 
can be reached on the Internet or BIX at rick  g  bix.com. 
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ing outstanding performance—coupled with a 
number of unique features—to the desktop. 
PowerPC Forum '94 provides the first-ever conference 
exclusively dedicated to the exciting, new architecture 

developed by IBM, Apple and Motorola. With top 
experts from industry leaders making presentations 
and participating in panel and roundtable discus- 
sions, this program promises to be your best chance to 
get up-to-the-minute information and insight on the 
power and potential of PowerPC. 

Plus attend presentations of the different operating 
systems ported to the architecture: OS/2, AIX, System 
7, Solaris, Windows NT and Taligent. Each session 
will cover the latest development in tools available to 
port existing or new applications. These sessions are a 
"must" for ISVs and corporate developers. Each 
presentation will last 50 minutes. 


T he PowerPC is a significant step towards bring- 


CONFERENCE PROGRAM 
Monday, December 5th 


2:00-3:00 pm 
GENERAL SESSION 
E Future of the PowerPC 


In this intensive conference session, you'll get a com- 
plete overview of what's real and what isn't. 
3:00-4:00 pm 

= CPU Timeline 


You'll take a look at all the different PowerPC chips 
coming down the pike in this helpful, timely 
presentation. 


B AIX Operating System Presentation 


4:00-5:00 pm 
B Emulation or "Migrating from Legacy PCs" 


This insightful session examines how corporations 
move from existing PCs into the world of PowerPCs. 


E OS/2 Operating System Presentation 


Proudly Presents 
PowerPC Forum “94 


In conjunction with IT Services '94 


Tuesday, December 6th 


10:00-11:00 am 
B The PReP Standard 


In this thought-provoking session, you'll explore the 
power reference platform as a standard that could 
replace the IBM PC-AT. 


E System 7 Operating System Presentation 


11:00-12:00 Noon 
B Human-Centric Computing 


The enhanced interfaces made possible using the addi- 
tional clock cycles of the PowerPCs will be discussed 
in this interesting presentation. 


= Windows NT Operating System Presentation 


12:00-2:00 pm 
Lunch on Your Own 


2:00-3:00 pm 


B Plug-n-Play vis-a-vis PReP 


You'll find out how the Plug-n-Play standard would 
work in the PReP and PowerPC World in the enlight- 
ening session. 


Ш Solaris Operating System Presentation 


3:00-4:00 pm 
B Enabling Applications 


This revealing session is your chance to find out about 
the “killer” PowerPC applications. 


B Taligent Operating System Presentation 


Plus, learn from real-life experiences of recent Beta 
users in a special eye-opening session. 


Please note: PowerPC Forum '94 is a separate event 
and is co-located with IT Services '94. 


Call the Power PC 
Forum Hotline today 


at 508-429-2303. 
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the hardest part 
of getting 


your network 


to share modems 
15 opening 
Ye h 


CrossConnect gives you network modem access 
through à single phone line. 


| Because it operates in the background, users can continue working 


Authorized Distributors: TechData, Micro Central and Ingram Micro 


y | , 


Got a network? Got a modem? Great! Now 
get CrossConnect? — the easiest, most cost-effective way yet to 
get more out of your modem, your network, and your phone lines. 

Designed for Novell and NetBIOS networks operating in DOS 
or Windows environments, CrossConnect is the software solution 
that lets you share up to 20 modems per LAN for dial-out/dial-in 
communications. 

Since you can install CrossConnect on any network node, it 
saves you the expense of having a dedicated modem server or 
installing separate modems and phone lines for every computer. 


while inbound and outbound communications take place. And 
CrossConnect lets authorized users dial in remotely and take 
control of an office PC to run programs, edit files, print documents, | 
download data or access the network. 

CrossConnect also comes with simplified instructions and 

streamlined installation procedures so you can start sharing 
modems in about a half-hour. 
And you can always count on SMITHMICRO 
the most qualified technical a e LOUP Е 
support in the industry from Smith Micro — the leader in tele- 
communication software. 

So call 1-900-764-5051 today to find out how you can link up 
with CrossConnect. 

Its the easy, out-of-the-hox solution for network modem 
communications. 


CrossConnect is a registered trademark of Smith Micro Software, Inc. All other trademarks and regletered trademarks belong to thelr respective companies, ©1994 Smith Micro Softwara, Inc. 
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is your WAN on the wane? LAN 
spoofing may help solve some of 


your woes. 


JEFFREY FRITZ 


Py etwork protocols love to talk. They are constantly 
sending packets to and fro filled with all kinds of in- 
formation. Not all the chatter contains user data, howev- 
er. Although most users aren't aware of it, a significant 
amount of behind-the-scene LAN traffic is dedicated to the 
protocol's management functions. 

Nearly all network protocols spend time sending and re- 
ceiving packets for management purposes. The nature of 
the packets varies from protocol to protocol. Many pro- 
tocols send out keep-alive messages to various network de- 
vices, which ensure that all devices are 
present and accounted for. Network pro- 
tocols also keep track of topologies, main- 
taining information about where devices 
are located and how they can be reached. 
This information is shared by exchanging 
routing tables across the network and by 
updating them on a regular basis. 

How often keep-alive messages and , 
routing updates are sent across a net- 
work depends on the LAN protocol, 
Some protocols send updates infre- | 
quently, every few minutes or sev- 
eral times an hour. Others are much 
more aggressive, sending out updates 
every few seconds. For example, the 
AppleTalk NOS (network operating sys- 
tem) sends out RTMP (Routing Table 
Maintenance Protocol) updates every 10 
to 15 seconds. Users tend to see this traffic 
as overhead; network engineers see it as es- 
sential. Either way, management packets are busy run- 
ning the network, representing traffic that an end user 
never sees but depends on for reliable connectivity. 

When running on a LAN, protocol management pack- 
ets simply place more traffic on the network. LAN band- 
widths are wide enough that the extra management pack- 
ets are seldom noticed. WANs, however, are an entirely 
different matter. When protocol overhead is added to nor- 
mal user traffic, it can contribute to link saturation and 
slow-downs, particularly for slower speed WAN links. 

However, there is an even worse culprit. Unlike LANs, 
which operate on a connectionless service, WAN links 
are, more often than not, connection-oriented services. 
Connections are physically made and, for switched digi- 


Network 


samo d ut 
keep-alive 
messages 


The enterprise bridge responds to the keep-alive message rather than sending it to the actual 
device, reducing WAN traffic. 


management 


Network Spoofing 


tal services, charged on a usage basis. Because of this, 
WAN links are often configured to bring up the connec- 
tion only when there is traffic destined for the remote net- 
work. They drop the connection when there is no traffic 
passing over the link. 


The Theory 

In theory, traffic-based switched WAN connections save 
money because the connection is not billed unless user 
traffic is present. The savings can be significant. In the case 
of a user who has taken a break from a workstation or 
PC, dead time can be from minutes to hours. Because 
there is no user traffic, the connection can be kept down 
during that time and the billing reduced to zero. In reali- 
ty, the protocol makes a call every time it sends out net- 
work routing updates or keep-alive messages, and it incurs 
charges, even though no user is involved. WAN devices 
add to the traffic and the expense by regularly exchanging 
their own internal routing or bridging tables. 


Remote laser p 


A potential solution to this problem is a process called 
LAN spoofing, and spoofing aptly describes the technology. 
According to Webster's, the term spoof means "to delude 
by underhanded methods." LAN spoofing places the WAN 
in a stealth mode, where the WAN network devices, such 
as bridges or routers, answer for the remote devices. 

For instance, if a Novell file server sends out a SAP 
(service advertising protocol) packet, the enterprise-side 
WAN device will not place a call to the remote side to pass 
the SAP (see the figure "Spoofing Reduces WAN Traf- 
fic."). Instead, it will acknowledge the SAP for the re- 
mote LAN. This fools the server into believing that the re- 
mote LAN is still connected, although the connection is 
down and the user is disconnected. continued 
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CREATE INDEXES 
To Help Your Readers Find 


J 


The contents of a well 
written document should 
be easily accessible to 
the reader. The best way 
to do this is with a com- 
plete index. 
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woven 9996 of all. documents 
written today 
do not include an index. 


Indexicon, the first and 
only fully automatic 
indexing program, from 
the Iconovex 


.orporation, (=== === 


| 
| 


uses linguistic 
analysis to find 
the key ideas 
in your text. 
It "reads" your 
document, au- 
tomatically 
selects index 
entries for you, 
and quickly 
builds a com- 


TH 


plete index at сад 
the end of the ©те 
document. 


Lets face itl Ll 
There's simply too much 
information produced in 
today's world for anyone 
to read it all. The truth is, 
most documents without 
an index get skimmed, or 
worse, not read at all. Yet 
-over 99% of all docu- 
ments written today do 
not include one. Why? 
There are two reasons. 


The Information They Need. 


To create an index your- 
self takes too long, and 
to have it done profes- 
sionally costs too much 
and takes too long. 


With Indexicon you have 
another alternative. You 
can create your own pro- 
fessional looking indexes 
in a matter of minutes. 
It's fast, it's economical, 
it's reliable. If you can 
_ dick a mouse, 
. you can index: 


D 
! 


Take A 
Document à document 
== | ofAnySiz ОЁ any size. 


Indexicon is 
easy to install 
and easy to 
use - there are 

. no complicat- 
‚ ed instructions 
to learn, no 
keystrokes to 
memorize. 
Make your life 

_ easier. Put your 
° | computer to 
_ work for you, 


ы 


Get a copy of Indexicon 


today and treat your 
Indexicon 


sets the standard for the 
intelligent document. 


readers to professional 


1 
| 
| 


indexes on all your docu- . 


ments. You'll be setting 
the standard for the 
intelligent document. © 


Available for 
Windows versions of 
WordPerfect 6.0 

and MS Word 6.0 


51499 
1-800-943-0292 


As seen at COMDEX 
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P^] ICONOVEX CORPORATION 

БАЙ 149 West 7th Street, Bloomington, MN 55439 

internet: 74064.440@Compuserve.com, Phone: (612) 943-0292 Fax: (612) 943-1087 . 
Cal ot information on other products and reseller pricing, Ай product names are trademarks of thelr respective owners, 
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A Hot Topic 

Implementing LAN spoofing is a hot topic among WAN ven- 
dors. Although it is a recent concept for WAN networking, it is 
not new to other services. A form of spoofing has been in use for 
some time with IBM’s SNA (Systems Network Architecture). 
The SNA protocol is used primarily for communications be- 
tween IBM mainframes and remote synchronous terminals. 

One of SNA’s characteristics is a continuous handshaking be- 
tween devices. On dedicated or switched lines, a master/slave 
relationship exists between the communications controller and the 
remote unit, resulting in constant polling between devices. Some 
vendors took this into account in designing their SNA commu- 
nications devices. 

To spoof SNA, the controller-side device automatically an- 
swers the status inquiries (polls) intended for the terminal. Simi- 
larly, the remote-side communications device answers for the 
controller. Both sides are happy, even though there is no actual re- 
sponse from the far side. Also, traffic over the serial connection 
is minimized, giving improved throughput to user data. 

Interestingly, SNA uses a different tactic over LANs. It sends 
out a keep-alive or an “are you still there” message every 5 or 10 
seconds. Therefore, it qualifies for the same treatment as other 
LAN protocols. 


It’s Not Nice to Fool Mother Nature 

Spoofing attempts to fool a network into thinking that discon- 
nected remote devices are really connected. Therefore, the tech- 
nique defeats a network’s native ability to assure itself that every- 
thing is as it should be. A NOS is designed this way for good 
reason. Vendors need to learn how to accomplish spoofing with- 
out causing serious grief to a user or a network. A network can be 
spoofed for only so long before management traffic must be al- 
lowed to pass. This may be a maximum of a few minutes, or it 
could be 24 hours. No one is sure just how long the spoofing 
time should last. 

There are other serious spoofing issues. Network protocols 
send out keep-alive messages to validate that devices are pre- 
sent and accounted for. What if something really happens to a re- 
mote device while the connection is down? The device may 
crash, be rebooted, power off, or hang. Whatever the case, it is 
likely to come up in a different state than it was in. However, 
the spoofed network doesn’t realize that the workstation was 
down. The fact that it has reconnected in a different manner than 
the network expects leads to a myriad of potential problems, par- 
ticularly for file servers where reconnected users may wind up be- 
ing logged in multiple times. 

Another frightening possibility could occur when two LANs are 
remotely connected but not currently on-linc with cach other. 
During the time when user traffic is not present and the link is 
down, the topology of one of the LANs may change. Perhaps a 
user will turn off a workstation or move a device from one LAN 
segment to another. The LAN being spoofed is unaware of these 
changes. Its routing table still contains entries for old topology. 

Now suppose user data causes the remote LAN to reconnect. 
During the next routing-table update, the two networks sudden- 
ly realize that their routing tables are different. The network has 
a decision to make: Which routing table reflects the real network 
topology, and which is out of date? 


Rewriting NOS 


Instead of spoofing, some LAN NOS vendors are reevaluating 
how they handle keep-alive messages and routing updates. Most 
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INTERSECT’ 
REMOTE BRIDGE 


Persoft, Inc. 

465 Science Drive 
P.O. Box 44953 
Madison, WI 53744-4953 


Phone 1-800-368-5283 (608) 273-6000 
Fax (608) 273-8227 
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CONNECTIVITY SOLUTIONS 
DOS e Windows  Ethemet * Token Ring 


Looking for a T1 
alternative? 


Go wireless at 2 Mbps. 


Go with Intersect" Remote Bridge, a high-performance, 
wireless bridge that connects physically remote LANs up 
to three miles apart. It costs less than leased telephone 
lines or microwave connections. 


When it comes to network bridging, Intersect Remote Bridge 
uses wireless technology to make short work of what had been 
a trying task. Whether you're bridging Ethernet or Token Ring 
LANs, Intersect Remote Bridge offers a turnkey wireless bridge 
solution for you. 


With Intersect Remote Bridge, LANs on different floors or in 
different buildings can communicate even if cabling is impossible. 
Intersect Remote Bridge uses spread spectrum radio technology, 
which is proven, reliable, and easy to administer. No leased lines, 
no recurring charges, and no government approvals. And at 

2 Mbps, Intersect Remote Bridge is faster than leased lines. 


So if you need to bridge LANs go ahead, go wireless. 


Persoft and Intersect are registered trademarks of Persoft, Inc. © 1994, Persoft, Inc. All Rights Reserved. 
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LAN protocols were written when interconnections of LANs 
were relatively rare. The designers could count on all the de- 
vices on a network being attached to the same physical wire. 
About the worst thing they had to worry about was repeater 
delays. 

Today, WAN connections are much more prevalent. It may be 
time for major rewrites of LAN protocols into WAN protocols, 
taking into account switched digital connections. Although this 
is easier said than done, there has been some recent activity in this 
area. Apple, Novell, Microsoft, and other companies have been 
working to integrate WAN technologies into their network pro- 
tocols. However, this complex process is going to take some 
time. À start has been made, but much more work still needs to 
be done. 


ISDN D-Packet Solution 

There may be another way to solve the management problem. 
ISDN D-packet connections may be well suited to handle man- 
agement functions. The D channel is an ISDN packet service 
that provides 9600-bps bandwidth in addition to the 64-Kbps 
circuit-switched B channels. ISDN network devices can take ad- 
vantage of the D channel for control and management of WAN 
devices. 

Using the D channel, it would no longer be necessary to bring 
up a circuit-switched call just to transmit a keep-alive message or 
to update a routing table. Because D packet is a connectionless ser- 
vice, packets are routed through the packet handlers in the central 
office switch and sent out to their destinations, with no circuit- 
switched connection to bring up. 

Interestingly, the D channel's primary function is control and 
management of ISDN devices and connections. It was designed 
from the ground up for exactly this purpose. Therefore, it lends 
itself well to control and management of ISDN WAN devices. 
Users are charged on a per-kilopacket basis for D-channel con- 
nections. Because management packet size tends to be small 
compared with user data packets, these charges should be nom- 
inal and reasonable. 

Unfortunately, the down side to D packet is that it's not wide- 
ly deployed in North America. A number of ISDN exchanges 
offer no D-packet service, and D channels are not always con- 
nected to the national PDNs (public data networks). When D- 
packet service is available, it is often restricted to connections 
within the local switch, making it difficult, if not impossible, for 
vendors to implement across-the-board D-channel management. 
Users could access the D channel for loca] device management but 
not for devices outside the local switch. 

Despite this limitation, many vendors believe that D-channel 
management is viable, and they plan to implement it once tele- 
phone service providers support it. Unfortunately, the carriers 
do not seem to be in any hurry to improve deployment of D- 
packet service. 

The ultimate solution for dealing with management protocol 
traffic is still somewhat elusive, with many options to choose 
from. One thing is sure: With the ever-increasing number of 
telecommuters and remote-office WAN connections, it won't be 
long before users have a solution that is both efficient and cost ef- 
fective. M 


Jeffrey Fritz is a telecommunications engineer for West Virginia University. 
He is the author of Sensible ISDN Data Applications (WVU Press, 1992). He 
can be reached on the Internet at jfritz wvnvm.wvnet.edu or on BIX c/o 
“editors.” 
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Сап You Say Network: 


L. ast month I tried to look into the future. Un- 
fortunately, as soon as I did, everything changed. Well, maybe 


not everything, but a lot did. Several things happened at about pm 
the same time. Novell dropped out of the OpenDoc consor- § 


tium and began making dark hints about abandoning DOS 7 


(aka DR DOS). Microsoft announced that Chicago, renamed б 


Windows 95, won't ship until at least next spring. ІВМ learned 


that they won't make the year-end deadline for OS/2 on the [aes 


PowerPC chip. There were probably some other announce- 


ments I missed. 


All this is annoying, but it doesn't have to change your life. 
IBM is going on with OpenDoc and swears that it will be com- 


patible with OLE 2.0—but better. The important point for de- 
velopers is that you can get on with OLE 2.0 projects. The important point for 
users is that you don’t have to know what OpenDoc and OLE 2.0 are. 

Users also don’t have to worry about Windows 95, or Daytona, or choosing 
an operating system. Windows for Workgroups 3.11 is quite stable, if irritating 


to NetWare users—see below—while any ver- 
sion of DOS from 5.0 up (except for MS-DOS 6, 
but you know about that) will work. If you need 
to run both Windows and DOS programs—and 
almost everyone does—you'll want a better mem- 
ory manager than DOS provides. Several are 
good enough, but we like Quarterdeck's QEMM. 

If you run mostly DOS but still want to use 
Windows occasionally, IBM's OS/2 WARP, 
sometimes known as Personal OS/2, knows 
about all presently extant forms of Windows. 
OS/2 is very good for running multiple DOS 
applications. Get Windows running first, and 
then install OS/2 WARP, keeping the capabil- 
ity to boot up with DOS. Once you get things set 
up and running, О$/2 is extremely reliable and 
does multitasking, including communications, 
quite well. Of course, it's not always so simple 
to get things set up. 


We recently got an lomega Tape250 Parallel Port 
II tape backup unit. It uses the same DC-2120 
tape cartridges and apparently the same for- 
mat—QIC-80 (quarter-inch cartridge)—as the 
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Colorado Memory Systems Jumbo 250 I men- 
tioned in my November column. The lomega 
Tape250 came bundled with DOS and Windows 
software from Arcada Software of San Luis 
Obispo, California. Arcada wrote the backup 
software that comes with MS-DOS 6, and we 
suspect they wrote the Norton backup software; 
it certainly has the same look and feel. 

Installing the Windows version on the paral- 
lel port of Pentafluge, our fire-breathing Pen- 
tium computer, was trivially easy, and the back- 
up ran quite well in the background. Actually, we 
really stressed it, because while the backup was 
running in the background, Alex put up Cali- 
gari TrueSpace (which is discussed later). Ma- 
nipulating 3-D graphics really eats up CPU cy- 
cles. We were running the backup program in 
full-compression mode, and while time-sharing 
with Caligari TrueSpace slowed it down some- 
what, nothing crashed. 

Better yet, Word 6.0 for Windows runs fine 
with the Iomega Tape250 doing backup in the 
background. You can edit, write, load, and save 
without noticeable degradation of your system’s 


Jerry’s campaign 
into computerdom 
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fronts, with 
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networking 
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performance. Word processing is about 
the only thing I tend to do in multipro- 
cessing mode anyway. 

The Iomega Tape250 is much smaller 
than the Colorado Jumbo 250, partly be- 
cause the Jumbo has its power supply built 
into its case and plugs directly into the 
wall socket. The Iomega Tape250 has a 
brick that plugs into the wall. Incidentally, 
it’s only a minor quibble, but I greatly pre- 
fer the other kind of brick, with a short 
power cord. Too often, when you have to 
plug the power-supply box into the wall, 
you find it covers more than one outlet. 

Along with the Iomega Tape250 being 
smaller than the Jumbo 250, it's a great 
deal quieter. You don't hear it running at 
all except for a few clicks when it changes 
tracks. I haven't done speed-comparison 
tests—and I'm not likely to—but it's cer- 
tainly fast enough for a tape drive. АП told, 
the Iomega Tape250 Parallel Port II is easy 
to install and use, and it runs nicely in the 
background, which is, after alI, what you 
want a backup unit to do. 

Note that both Colorado and Iomega of- 
fer units that will install internally and 
hang off your floppy drive train, but I don't 
have that kind. People who have used them 


say they work much the same as the par- 
allel-port systems but are faster. Parallel- 
port systems let you back up more than 
one machine as well as transfer files be- 
tween machines. 

I still prefer DAT (digital audiotape) for 
backup because it's faster, the tapes are 
cheaper, and you get 2 GB on each tape. 
Of course, the DAT drive is a lot more ex- 
pensive, If your work is worth anything 
at all, you need a reliable backup system. 
The Iomega Tape250 Parallel Port II is 
plenty good enough. Recommended. 


DOS and Windows backup software comes 
bundled with the Iomega Tape250. They 
also sent software to let us use it with 
OS/2, and that's what we tried first. Alas, 
we never got it to work. We kept getting 
messages about IRQ (interrupt request) 
conflicts. Three attempts to get help 
through Iomega's FAXback help system 
(which is offered with the software) pro- 
duced no response whatever. 

Eventually I called in the daytime. I got 
an exceedingly complex telephone tree, a 
28-minute wait, and then a technician who 
didn't know OS/2. Finally, I got someone 
who said my problem wasn't OS/2 but the 


computer I was running it on: the current 
version won't work with an IBM PS/2 (i.e., 
Micro Channel architecture) machine. 
With a machine that has a more conven- 
tional bus, it works fine under OS/2. 
They're working on the Micro Channel 
architecture version and ought to have it 
done before you read this. They didn’t re- 
ply to my request for FAXback help be- 
cause they were hoping to get a fix for the 
PS/2 before replying. The 28-minute delay 
in getting to a human being was unusual. 
Do note that we didn't need any help 
installing the Iomega Tape250 Parallel 
Port II on Pentafluge, which is about as 
advanced a system as you'll find, and we'd 
not have needed any help with OS/2 if 
we'd used a different platform for testing. 


So, this time the problem wasn't OS/2 at 
all. On the other hand, I wasn't terribly 
surprised when we had difficulties. As I 
said earlier, OS/2 is very stable and reliable 
once you get things set up and running, 
but getting things working in the first place 
can be nontrivial. 

IBM is working on that. They've been 
adding drivers like mad. They also hired 
my friend Rich Heimlich to show them 
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how to get the 100 best-selling games run- 
ning with the most popular CD-ROM and 
sound cards under OS/2. That will, coin- 
cidentally, take care of almost all multi- 
media software. Games always test the 
limits of what you can do; if it runs major 
games, it will probably run anything. 

The delay in shipping Chicago, or Win- 
dows 95, gives IBM yet more time to get 
OS/2 out there as the true 32-bit system 
of the future. That’s far more important 
than OpenDoc. IBM thinks that OS/2 is 
the answer to Chicago, and now they’re 
working on the answer to Windows NT 
and Daytona. If Microsoft had gotten 
Chicago out on schedule, the operating- 
system wars would be over; but just now, 
IBM is still hanging in there. 

Novell dropping DR DOS is no great 
surprise, It’s likely they bought Digital 
Research mostly as a hedge against the 
possibility that Microsoft would engage 
in all-out war. Some of us remember when 
the slogan in Redmond was, “The job’s 
not done until Novell won’t run.” 

Owning DR DOS gave Novell the abil- 
ity to ship a NetWare-compatible operating 
system that users were already familiar 
with. If it came down to war to the knife, 


Novell could simply put DR DOS in the 
public domain, Jetting clone makers ship 
systems without paying for the operating 
system. That wouldn't destroy Microsoft, 
but it sure would cut into their cash flow. 
Because of the history of CP/M and DOS, 
and the settlement made with the late Gary 
Kildall (who wrote CP/M and founded 
Digital Research), neither Microsoft nor 
IBM can ever sue the owner of DR DOS 
over look-and-feel issues, another form of 
insurance for Novell. 

DR DOS has fanatical and probably jus- 
tified support from a small group of users, 
but Novell hasn't put in the effort to keep 
it out ahead of current versions of DOS, 
much less move it toward Chicago and 32- 
bit operations. It will therefore slowly and 
quietly vanish. Of course, a few will con- 
tinue to use it. 

The fact is that our hardware has long 
since run away from the clunky, old DOS 
architecture. It's high time we had a new 
generation of software that can take ad- 
vantage of high-speed video, wave-table 
sound, enormous hard drives, CD-ROMs, 
and memory to burn. À lot of the new pro- 
grams are fat and lazy and need all the 
new capabilities, yet they can hardly be 


u 
said to take ad- 
vantage of them. 
But a new day is » 
coming. 


In last month’s col- 

umn, | said that we’d managed to get Net- 
Ware and Windows for Workgroups net- 
works working together. That turns out to 
be not strictly true. I've now learned more 
about networks than I really wanted to 
know, and it's still not enough. 

Start with the basics. A network con- 
sists of two parts: the hardware connec- 
tions that physically carry messages from 
machine to machine and the network soft- 
ware. There are many kinds of network 
hardware. In CP/M days, we used serial 
ports connected by RS-232 cables to link 
machines. Then we graduated to parallel- 
port connectors. Even today, Traveling 
Software bundles thin, blue serial-port ca- 
bles and fatter, yellow parallel-port cables 
to use with LapLink. 

The Mac has always had built-in com- 
munications. PCs come with serial and 
parallel ports, but you still need LapLink or 
some other software to let machines talk to 
each other. Other companies developed 
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special chip sets and communications 
boards for PCs. One of the earliest sys- 
tems was ARCnet, which had a big play 
for a while but is now vanishing. 

Another early system was Ethernet. 
Everyone liked Ethernet. For a long time, 
the chips were very expensive, but now 
they're not. While other network hardware 
systems are available, Ethernet is by far 
the most common. Ethernet chip sets and 
boards are made by a 
variety of manufac- 
turers. Two major 
sources of Ether- 
net boards are In- 
tel and Artisoft. 

There are two 
major ways to con- 
nect systems with 
Ethernet. One is called 
thin-wire, or thin-coax, 
which runs in a great daisy chain con- 
necting all your machines in a single line. 
Machines are connected to the network 
cable with T connectors, which attach to 
the back of the computer. It’s possible to 
disconnect a machine from the chain and 
still have it work; but if the chain is broken 
at any point, the entire network collapses. 

The other connection system is called 
10Base-T (sometimes known as twisted- 
pair). It allows more flexible configura- 
tions (e.g., star and hub) but also requires 
more equipment. We plan to convert to 
10Base-T, but just now we're still using 
thin-wire Ethernet, which makes it easy to 
add stations as long as they're close to the 
cable line. If we want to add one at any 
great distance, however, we have to string 
two coax lines. Those usually run behind 
bookcases, up walls, and across ceilings. 
Roberta says that network installations are 
definitely not decorator-friendly. 

Once you have the hardware set up, you 
still don't have a network until you choose 
and install software. There are two kinds of 
networks: client/server and peer-to-peer. 
Windows for Workgroups, LANtastic, and 
Traveling Software's LapLink and Desk- 
Link are peer-to-peer systems. NetWare 
is the best-known client/server network. 
The network setups are not determined by 
your hardware configuration. NetWare 
runs just fine on a thin-wire Bthernet daisy 
chain, and you can hook up a peer-to-peer 
system using a 10Base-T hookup. 

Peer-to-peer networks are exactly what 
the name implies: each station on the net- 
Work has equal access to all the others. In 
a WAWG network, for example, I may de- 
cide to share one of Big Cheetah's drives. 
If I do, that drive will be available for ac- 
cess from every other workstation on the 
network. I can go to another machine and 


access the shared drive as if it were present 
on the machine I’m using. 

In our peer-to-peer network, we have 
in practice dedicated one machine to be a 
"server" in the sense that it has a few large 
hard drives, a Pioneer New Media Tech- 
nologies’ DRM-604X CD-ROM drive, 
and a DE-UH7101 WORM/rewritable op- 
tical drive. All those are shared and thus 
are available as assets to any machine on 
the network. 

I use those assets a lot. I archive 
stuff off to the optical drive. I keep 
CD-ROMs I use often, such as 
Microsoft Bookshelf, on the 
DRM-604X and reserve the local 
CD-ROM drive for whatever I'm 
working on at the moment. 
The NetWare client/server network 
is different. You designate one ma- 
chine as a network server, which means 
that you don't use it for anything else. The 
other machines are workstations. Each has 
access to the server, but not to the other 
workstations. Thus, if the Pioneer optical 
and CD-ROM drives are physically at- 
tached to the server, they'll be available 
across the network; but if they're not—if 
they're attached to a workstation (i.e., a 
client) rather than to the server—other 
clients can't get at them. 

In my case, in addition to the DRM- 
604X attached to the old Cheetah 386, I 
have a Maximum Storage WORM drive 
attached to the SuperCow 486/66, a DAT 
drive attached to the Cheetah 486/33, and 
yet other assets attached to other machines. 
Each of those is connected to the Ether- 
net, and each can run W4WG. As long as 
the W4WG network is up, I can get at 
nearly any asset from any workstation. 
Given how I work, that's convenient. 

Alas, W4WG peer-to-peer file transfer 
is slow. NetWare has been tuned over the 
years and is really speedy. Quite often, ac- 
cess over the network is as fast or faster 
than access from a local drive. 

There are other advantages to a Net- 
Ware network. Backups are simpler be- 
cause you're storing your most important 
work on the network server. The best 
archiving and backup software, such as 
Palindrome's Network Archivist, is de- 
signed to work with NetWare. For in- 
stance, you can set rules that say if you 
haven't accessed a file in six months, Net- 
Work Archivist will archive it on tape and 
remove it from your server drive. Next 
time you need to access it, Network Ar- 
chivist will find the file in the archives. 
W4WG has no way of knowing when you 
last accessed a file (unless you wrote to 
it), but NetWare does. 

Also, NetWare offers far better and 


more flexible security than any peer-to- 
peer network. W4WG does have some ca- 
pability for requiring a password before 
you can remotely access a given drive or 
directory, but it’s a lot easier to defeat than 
NetWare's system, which allows differ- 
ent levels of access to server files and ser- 
vices. Security isn't a big problem at Chaos 
Manor, but for some places, it's the most 
important consideration of all. 

NetWare is very flexible. It can network 
old DOS systems without Windows, Macs, 
and OS/2 systems. All those can be clients 
and use network assets. Roberta has several 
Macs that can talk to each other, but she 
has refused to take the time to use Win- 
dows. Her PC system runs DOS, QEMM, 
and Desqview. She's not on the network, 
so backing up her stuff is a pain. I want 
to get her on the network, and the only 
practical way to do that is to run NetWare. 

Finally, there are many third-party pro- 
grams (such as Fax«HQ, which I wrote 
about last month) that are designed to work 
with NetWare. There are hardware boxes 
designed to increase the capability of Net- 
Ware installations. One, for instance, at- 
taches to your LaserJet printer and makes 
it available to any network machine. When 
you print under NetWare, your job is 
"printed" to a file on the NetWare server, 
which takes over supervision until the 
printing is finished. One of Pournelle's 
laws is "one user, at least one CPU"; an- 
other is "no one really wants to share his 
CPU with anyone, including himself." 
We're not quite to “опе task, at least one 
CPU,” but we're getting there. 

I wanted NetWare for the increased file 
access speed, but adding network services 
was the deciding factor for installing Net- 
Ware alongside W4WG. I really like 
Fax«HQ, and I love talking to my printer 
at Ethernet speeds. I’ve got a lot of pro- 
grams I need but don't use often that may 
as well be over on a network server rather 
than local. On the other hand, I need the 
peer-to-peer assets I get with W4WG. 

For a while, it seemed we had managed 
to have both. There were problems. Net- 
Ware grabs drive letters from Z backward, 
but W4WG starts at the top and works 
down. Because I have a lot of shared 
drives—the DRM-604X uses six right off 
the bat—I need as many as I can get, which 
means we have to do tricks with the Last 
Drive statement on start-up. 

All that was awkward but endurable; 
but then other mysterious things happened. 
The NetWare network didn't seem to have 
problems, but W4WG connections would 
mysteriously disappear. Sometimes we 
could get them back by disconnecting and 


reconnecting. Sometimes we couldn't. 
continued 
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The worst moment came when 1 at- 
tempted to connect the Zenith Z-Noteflex 
color notebook to the system. My usual 
system is to attach a yellow parallel-port 
cable to one of the systems on the W4WG 
network and run LapLink Pro on both the 
laptop and the desktop. LapLink Pro then 
sees every network drive that the desktop 
can see. After we installed NetWare, that 
didn't work anymore. 

The problems weren't consistent, and I 
had deadlines. Finally, I told Alex to shut 
down the NetWare network and restore 
W4WG. He thought he'd done that, but 
things still weren't working right every- 
where. On some machines, all was as be- 
fore; but on Big Cheetah, I'd ask for tbe list 
of network connections and get an error 
message. Drive connections would van- 
ish. Inspection of the AUTOEXEC.BAT 
file showed we were still running some of 
the NetWare start-up routine. Remarking 
those out fixed the problem. 

There's one moral to this story. Before 
you install NetWare, or attach your sys- 
tem to a NetWare network, be sure you 
keep copies of CONFIG.SYS, AUTOEX- 
EC.BAT, WIN.INI, and SYS.INI. 

Now that the deadlines are over, we're 


going to rethink the situation and try again. 
I still want both NetWare and a good peer- 
to-peer system. We'll try to tweak Net- 
Ware and W4WG once more, but I haven't 
found anyone who's really happy running 
both, so we'll probably try other combi- 
nations. LapLink V allows peer-to-peer 
file transfer over a NetWare network, but 
it doesn't seem to allow programs to access 
drives that way. There are third-party soft- 
ware packages said to let me access the 
Pioneer CD-ROM and optical drives even 
though they're on a workstation. For that 
matter, maybe I'll just install the Pioneer 
assets on the Gateway 2000 machine we 
use as the NetWare server. 

For now, this advice: if all you fieed to 
do is share assets from one computer to 
another, W4WG is a good beginner's net- 
work. It's easy to set up, and it works fine 
if you leave it alone. NetWare is harder to 
install, but it's fast and flexible and speeds 
up Windows printing. If you get both 
working before I do, please let me know. 


Bill Gates long ago pointed out that com- 
puting power per buck was doubling every 
year and a half, a trend that hasn't slacked 
Off yet. Everyone knows that the average 


person now has computing power not 
available to anyone, including the gov- 
ernment, a few decades ago. There are also 
powerful simulation programs to run on 
desktop computers. Some of these, like 
PowerSim for the PC and Extend for the 
Mac (and now for Windows), have non- 
linear system-modeling capabilities far 
greater than were available to Jay Forrester 
and his World Dynamics projects, made 
famous in the Carter era. 

With all these tools available for the 
desktop, it would be natural to assume that 
more powerful modeling tools are avail- 
able to the professionals, that institutions 
with big computers can make reliable pre- 
dictions about nearly anything. Those fa- 
miliar with Forrester's World Dynamics 
models, which were discussed in books 
with titles like The Limits to Growth and 
Models of Doom, know that the Forrester 
world model made some pretty gloomy 
forecasts and contributed to President 
Carter's apprehension of a "national 
malaise." Now anyone with a Pentium ma- 
chine and PowerSim can build models 
more complex than Forrester’s—surely 
the government can do much better? 

That turns out not to be the case. While 
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or training required 

Pens: Anodized 
aluminum, stainless steel, 
plastic sheathed 

> Switches: Nosetip, 
sideswitch, or two button 
sideswitch 

Cabling: plastic or armored 

>Tha world leader in light 


pen technology. The only whole system designer and 
manufacturer of light pens, interfaces, and holders 


> Over a third of a million units in the field 


Local sales and service in Westem Europe and Southeast Asia 
CALL FOR A SPECIALLY PRICED EVALUATION SYSTEM 
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619 448-2888 Fax; 619 448-3044 


Internet: 73650.443Q)compuserve.com 
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small computers have become extremely 
powerful in comparison to what we had 
in the early 1970s, and supercomputers 
can certainly do things that were impossi- 
ble in those days, we still don't have the 
computing power to reliably model some- 
thing as complex as the atmosphere. Of 
course, that doesn't stop people from play- 
ing with such models and publishing their 
conclusions. The results of that playing 
are about to cost us some $135 billion, and 
estimates range up to $2 trillion. 

These costs are associated with changes 
in air-conditioning, fire fighting, and re- 
frigeration, as we rapidly move to ban 
chlorofluorocarbons, said to cause the de- 
struction of ozone in the upper atmosphere. 
Clearly, something like ozone destruction 
is not lightly to be risked. On the other 
hand, a trillion dollars is no small thing 
either, not to be risked until you're pretty 
sure of what you're doing. I mean, a trillion 
here, a trillion there, and pretty soon it 
adds up to real money. 

I don't think the policymakers know 
what they're doing. Worse, I think it's the 
astounding success of our little machines 
that has the public ready to believe they 
do. Those interested in the subject should 
write to the George C. Marshall Institute 
(1730 M Street NW, Suite 502, Washing- 
ton, DC 20036) and get a copy of “The 
Ozone Crisis," а short —20 pages—paper 
by a friend of mine, Sallie Baliunas. Sallie 
has studied the ozone-depletion theory and 
concludes that “there is no scientific reason 
for our current policy, and there is no eco- 
nomic reason to have a policy that is in- 
flexible and irreversible." Her reasons are 
given in this paper. 

Гуе no suspicion that I' m infallible or 
that Sallie can't be wrong; but I do believe 
this is a matter of considerable economic 
importance that has an impact on every 
one of us. It's certainly important enough 
to bring to your attention. 


l don't suppose Рт any more vain than the 
next man (although I suppose that can de- 
pend mightily on who the next man is), 
but І confess I’m rather proud of a picture 
taken in the White House. It shows me, 
General Graham, and Max Hunter in the 
act of convincing Vice President Dan 
Quayle that we ought to build a single- 
stage-to-orbit spaceship. Quayle took us 
seriously, listened to our opposition, got 
opinions from two other groups, and 
caused the Air Force to build the DC/X, 
which I've written about before. 

In a couple of hours, I’m catching a 
plane to Atlanta for a computer show. I'll 
go from there to Washington, where I’m 
sitting in on a roundtable discussion con- 


vened by the Administrator of NASA. Par- 
ticipants include the CEOs of Martin Mar- 
ietta, Lockheed, and Boeing; the NASA 
Administrator; the Deputy Secretary of 
Defense; a couple of senators and repre- 
sentatives; General Graham; and me. The 
subject is the future of NASA. Meetings of 
this sort don’t usually accomplish much, 
but there’s a chance this one will. At least 
we can all trade ideas. 

I was putting together some materials 
for the meeting, and David Mitchell sug- 
gested that we scan in the White House 


picture and include 
that in my briefing 
packet. І don’t know б 
what the next man 
would do, but I 
thought it was a 
good idea. 
The scanned image 

ended up as a 2-MB TIFF file. David says 
he also got a 14-MB high-resolution file, 
which I figured was a bit much. The next 
question was how to display the scanned 
image. continued 


Any Way You 
(QUA Wart! 


Introducing 
Flow Charting"4 
for Windows! 


We've re-worked the basics to make flowcharting easier and more flexible than 
ever. We call it sensible technology. The end result is a flowcharting program 
that is incredibly powerful, yet remarkably quick to learn and use. And it's 
packed with everything flowcharters want. Here's a sampling: 


SensibleLines" are totally editable. 
You've never experienced anything 
like it. Experiment with the look 

of your charts! 

Get your point across thanks to 
distortion-free shape sizing with 
SensibleShapes™. 

SensibleText™— Word processing 
masterfully designed for flowcharts 
— it works the way you expect! 
Job-specific shape templates let you 
create the perfect chart for the task 
at hand. 

Snapshot™ your preferences. Your charts 
look great every time. 


And Flow Charting 4 is backed with a 90-day no-risk guarantee. Our legendary 
post-buy support includes free unlimited technical support, free subscription to 
The Flow Charter™ and access to valuable flowcharting resources, 


For flowcharts exactly the way you want, you need Flow Charting 4 for Windows! 
See your local dealer today, or for a free interactive demo, call now: 


(800) 525-0082 ext. 114 PATTON®*PATTON 
International: (408) 778-6557 он gp ¢ 


Excellence in charting the Maw ef ideas! 
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Pournelle 


I had CorelDraw 3.0 installed on my 
network, but we recently received Corel- 
Draw 5.0, and this seemed like a good time 
to install it on Pentafluge. This is our Pen- 
tium machine that boasts ATI Technolo- 
gies’ Graphics Pro Turbo Mach 64 graph- 
ics card and an NEC MultiSync 5FGp 
monitor. CorelDraw 5.0 comes on а pleth- 
ora of disks; fortunately, there's also a CD- 
ROM shrink-wrapped into the instruction 
manual. Installation from CD-ROM is ab- 
surdly simple and goes swiftly. Once I had 
that done, І opened CorelDraw PhotoPaint 
and read in the scanned image. 

It was gorgeous. This was the smaller 
file with lower resolution than the original, 
but it looked fine to me. Now would it 
print? I saved it as a .BMP file, opened 
Word 6.0 for Windows, and did Insert Ob- 
ject. The system trundled for a minute or 
so, and there was the color image pasted 
into a Word document. I hit the print icon 
to send it over to the LaserJet III. 

The result was an acceptable black-and- 
white copy of the original color photo. I’m 
sure ] can tweak it to adjust gray scales 
and make it sharper, but I probably won't 
bother. 

The next step didn't work as well. The 


Z-Noteflex notebook I mentioned earlier is 
what I'll be taking on the trip. I installed 
Word 6.0 for Windows, using the "mini- 
mum” or laptop installation choices, and 
tested it out by reading in a novel. It 
worked just fine. Alas, when I tried to read 
in the saved document containing my pho- 
tograph, I locked up Word. Ctl-Alt-Del 
got me back to Program Manager, and a 
test of Word on text documents showed 
no problems. 

It's late at night. [ don't know if I didn't 
install all of what Word needs to read that 
or if there's a problem because the Z-Note- 
flex is in 640- by 480-pixel resolution in- 
stead of the 1064- by 760-pixel resolution 
I used on my desktop or if the 8 MB of 
RAM in the Z-Noteflex just isn't enough 
memory or if I didn't hold my mouth right. 
Before I make my presentation, I'll have 
PowerPoint installed on the Z-Noteflex, 
and maybe I can get it to display my pic- 
ture, The Z-Noteflex has a 200-MB hard 
drive, and I' ve got another 150 MB on the 
BSE Flashdrive I carry in checked lug- 
gage. If 1 get a chance, I'll copy Corel- 
Draw PhotoPaint over to the system. And 
it's not the end of the world if I can't man- 
age to get any of itto work. 


I think I'm going to like the Z-Noteflex. 
I stuck with a monochrome Zenith Mas- 
tersport as my portable of choice for the 
last couple of years because it's a rugged 
and reliable machine. The Z-Noteflex 
looks to be as sturdy. We'll see. I’m hard 
on portables. 


Many of the images in Roberta's Literacy 
Connection reading-instruction program 
have been taken from the T-Maker col- 
lection of ClickArt. You've probably seen 
a lot of T-Maker's ClickArt images in pre- 
sentations and newsletters. There's a huge 
variety of images covering every con- 
ceivable subject—Teligion, business, ani- 
mals and vegetables, funny beasts, sports, 
children, and everything else. T-Maker 
also supplies tools for converting the im- 
ages to nearly any format your publishing 
program wants. 

The latest ClickArt is called Holiday 
Seasonings, images suitable for holiday 
greeting cards and suchlike. 

These collections make it easy for some- 
body who's not an artist to decorate pub- 
lications and presentations. ЇЇ you get stuck 
with doing the club newsletter or the com- 
pany party invitations, you ought to know 


URGENT —YOUR INPUT NEEDED 


On: DATA REFINING and DATA MINING 


Please E-mail the completed form to: editors @bix.com 


Dear Reader: 


To improve BYTE's coverage of technology in the State of 
the Art section, we'd like to get your feedback about what top- 
ics, areas, and products we should be considering, and in 
what ways. Specifically, we're planning to cover data refining, 
or what some call data mining. This will involve looking at not 
only the manipulation and presentation of data through SQL or 
other products but also at the process of examining your data 
carefully, discovering new relationships, and extracting the 
most information from that data. So we need to know what 
your requirements in this area are, what products and ser- 
vices you'd like to see available, and maybe even some tips on 
people we should be talking to—users, vendors, researchers— 
you tell us! 


Also, we're using a new method to capture your comments 
and suggestions so that we can use them more easily in the fu- 
ture, not just as a one-shot item. To let us know what you 
think, please use the following as a template to send us, via 
E-mail, an ASCII text file with your comments. Please be sure 
to include the “<FIELDNAMES>” with their angle brackets, 
followed by your information and comments. And thanks very 
much for your help. 
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<TOPIC> 
Data Refining 


<LASTNAME> 
Jones 


<FIRSTNAME>D 
Cadwallader 


<TITLE> 
Technical Director 


«COMPANY?» 
ABC Industries 


«PHONE» 
800-555-1234 


«EMAIL? 
cadjonesGhost.domain 


«COMMENTS» 

This is where your comments go. Be as brief or as long as you 
want. Tell us what you think, what you need, what you want to know 
more about. Tell us who we should be talking to about this. 


Schildt's Windows 95 


С LEARN Windows 9 ; 


Der dem (ur Feber las 


"e Programmeog OLE 


Programming in C and С++ 
The best way for programmers to make 

a smooth transition to Windows 95 with 
special tips for porting from Windows 3,1. 
by Herbert Schildt 
$29.95 U.S.A., ISBN: 0-07-882081-2 , Available 12/94 


С++ from the 
Ground Up 

Learn С++ without a 
background in C—this 
book shows you how, 
Covers all aspects of C 
and С++ in one com- 
plete volume. 

by Herbert Schildt 
$27.95 U.S.A. 

ISBN: 0-07-881969-5 


Second Edition 
Everything you need to 
know to program in C, 
in short, easy-to-under- 
stand lessons. 

by Herbert Schildt 
$24.95 U.S.A. 

ISBIN: 0-07-88201 1-1 


Teach Yourself C++, 
Second Edition 

Go bilingual! If you 
already know C, this 
book is the ideal way to 
learn C++, A great 
companion to Teach 
Yourself C. 

by Herbert Schildt 
$24.95 U.S.A. 

ISBN: 0-07-882025-| 


Available now at your local book and computer stores or 
call 1-800-822-8158 any time. Mention key code SFC4BYS 
and use your American Express, VISA, Discover, or MasterCard. 


aster 


C/C++ 
with the Master: 
Herbert Schildt 


Find out what millions of people already 
know—Herb Schildt is THE author to 


turn to for C and C++ programming 


information and insights. For more than 


ten years, his uncompromising style and 


attention to detail have produced 


numerous best-sellers that have set the 


standard by which other programming 


books are judged. 


With his straight- 


forward approach, Herb Schildt will have 


you getting the most from C/C++ in 


record time. 


Whether you're a 


newcomer to C, moving up to С++, 


or an experienced programmer, Herb 


Schildt has written a book for you. 


The Annotated 
ANSI C Standard 
Do it right! No С/С++ 
programmer should be 
without a copy of the 
standard. Schildt 
demystifies it with clear 
explanations, tips, and 
wamings. 

by Herbert Schildt 
$39.95 U.S.A. 

ISBN: 0-07-88 1952-0 


Also available 

by Herbert Schildt 
with co-authors 

Chris H. Pappas and 
William Н. Murray, Ill: 


Osborne 
Windows 


Programming 
Series 


Volume I: 
Programming 
Fundamentals 
$39.95 U.S.A. 
ISBN 0-07-88 1990-3 


Volume 2: 
General Purpose 
API Functions 
$49.95 U.S.A. 
ISBN 0-07-88199|-1 


Volume 3: 
Special Purpose 
АРІ Functions 
$49.95 U.S.A. 
ISBN 0-07-881992-X 


Osborne ii 


Get Answers-Get Osborne 
For Accuracy, Quality and Value 
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about T-Maker and ClickArt. You'll like 
this stuff. Highly recommended. 


Jim Baen of Baen Books uses Ventura Pub- 
lisher to set type and make camera-ready 
copy for many—maybe all—of the books 
he publishes. I try to meet deadlines, but 
sometimes I cut things pretty close. Once 
I delivered the final copy of a novel to Jim 
about three weeks before it was to ship. 

The book didn't need much copy edit- 
ing, and by using Ventura and doing the 
work in-house, Jim got the masters to the 
printer on time. Ventura has since been 
acquired by Corel, which is likely to make 
a good product better. I won't pretend to be 
an expert on making books look good, but 
Jim is a bit of a fanatic on the subject. 
While he's got some quibbles with Corel 
Ventura, it's what he uses. 

I have fooled around with some lower- 
cost publishing programs, and Roberta, 
who uses a Mac for her publications, is 
quite fond of Aldus PageMaker. I have 
concluded, however, that if I were stuck 
with the job of publishing newsletters or 
books or much of anything else, I'd get 
the biggest and fastest system I could af- 
ford. Final-draft desktop publishing can 
eat computer resources like mad. You can 
do page layouts with small systems, but 
you won't be happy doing it. 

After I got fire-breathing hardware, I'd 
get Corel Ventura, T-Maker's ClipArt, as 
well as the Corel CD-ROMs, and then I'd 
get to work. Learning the fine points of 
Corel Ventura will take time, but it's no 


One game | like is Allen Legacy ($49.95), 
which is similar to the better-known Outpost, 
and it is pretty neat. Contact Slerra On-Line, 
Oakhurst, CA, (800) 757-7707 or (208) 649- 
9800; fax (206) 562-4223.Circle 1146 on 
Inquiry Card. 


If anything can get you going in 3-D design, 
Callgari TrueSpace ($795) will do it. Contact 
Caligari Corp., Mountain View, CA, (800) 351- 


7620 or (415) 390-9600; fax (415) 390-9755. 
Circle 1147. 


| Installation of CorelDraw 5.0 (disk and CD- 
ROM, $895; CD-ROM only, $695) from CD-ROM 
is absurdly simple and goes swiftly. In addition, 
it made my scanned image of the White House 
picture look gorgeous. Leaming the fine points 
of Corel Ventura (disk and CD-ROM, $595; CD- 
ROM only, $495) will take time, but once you've 
leamed ft, you'll be ready for anything. Contact 
Corel Corp., Ottawa, Ontario, Canada, (BOO) 
772-6735 or (613) 761-9176; 
fax (613) 728-9790. Сігсіе 1148. 
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harder than any of the other desktop pub- 
lishing programs I've seen. Once you've 
learned it, you'll be ready for anything. 
Why fool around with half measures? 


For weeks my friend Larry Aldridge has been 
urging me to look at Caligari TrueSpace, 
so the package sat accusingly on top of 
Pentafluge. Alex finally got around to in- 
stalling it two nights ago. Wow! 

I'm not all that familiar with 3-D de- 
sign programs, but I’m sure impressed 
with this one. It's fast—at least on Pen- 
tafluge it's fast—and you can do incredi- 
ble things with it. Even the demonstration 
program is impressive. 

There's a huge selection of tools. Start 
with a shape, distort that, spin it, lathe off 
some, extrude it to be a solid, lathe away at 
the solid, change colors, change lighting, 
turn it into a wireframe and move it 
around, animate it, and squeeze it through 
a funnel—all that and more. 

It's pretty easy to get started, too, and so 
far everything has been intuitive. I have 
no doubt that you can spend a lot of time 
learning to use all the tools and it helps to 
have some artistic talent; but if anything 
can get you going in 3-D design, this is it. 
Highly recommended. 


The game of the month is still MicroProse 
Software's XCOM: UFO Defense, which 
continues to absorb far more time than I 
ought to give it. Another one I like is Si- 
erra On-Line's Alien Legacy, which is 
similar to the better-known Outpost. Ex- 


For More Information 

range of simulation programs, Extend (Mac or 
Windows version, $695 each), Extend BPR 
(Mac or Windows version, $990 each), and 
Extend«Manufacturing (Mac or Windows 
version, $990 each), have powerful nonlinear 
system-modeling capabilities. Contact Imagine 
That, Inc., San Jose, CA, (408) 365-0305; fax 
(408) 629-1251. Circle 1149. 


The fun product of the month is The Greatest 
Paper Airplanes ($29.95), which would make a 
great stocking stuffer. Contact Kitty Hawk 
Software, Inc., Tucson, AZ, (800) 777-5745 

or (602) 622-2200; fax (602) 622-3700. Circle 
The latest ClickArt is called Holiday Seasonings 
($24.95), images suitable for holiday greeting 
cards and suchlike. The T-Maker collections of 
ClickArt ($27.95 to $339.95) make it easy for 
somebody who's not an artist to decorate 
publications and presentations. You'll really like 
this stuff. Contact T-Maker Co., Mountain View, 
CA, (800) 533-0331 or (415) 962-0195; fax 
(415) 962-0201. Circle 1151. 


plore another solar system and found a hu- 
man colony. This game was created by 
Joe Ybarra, designer of Starflight (the 
Chaos Manor game of the year nearly a 
decade ago), and it's pretty neat. Having 
said that, I confess I've left my human 
colony half complete to go back to XCOM. 

The fun product of the month is Kitty 
Hawk Software's The Greatest Paper Air- 
planes, more than you want to know about 
how to design and fold paper airplanes. It 
would make a great stocking stuffer. 

The computer book of the month is 
Robert Waring's Doom: Totally Unau- 
thorized Tips and Secrets (Brady Books, 
1994). This has more than you need to 
know about Doom, including maps, where 
the monsters and treasures are hiding, and 
how to get Doom enhancements. If you 
crave using a chain saw on the creatures of 
Hell, you need this book. 

The book of the month is Andy Mc- 
Nab's Bravo Two Zero (Dell, 1994), the 
autobiographical story of a sergeant of the 
British Special Air Services Regiment dur- 
ing Desert Storm. Wow! li 


Jerry Pournelle holds a doctorate in psychology 
and is a science fiction writer who also earns a 
comfortable living writing about computers present 
and future, Jerry welcomes readers' comments 
and opinions. Send a self-addressed, stamped en- 
velope to Jerry Pournelle, c/o BYTE, One Phoenix 
Mill Lane, Peterborough, NH 03458. Please put 
your address on the letter as well as on the enve- 
lope. Due to the high volume of letters, Jerry can- 
not guarantee a personal reply. You can also con- 
tact him on the Internet or BIX at jerryp@ bix.com. 


If your work is worth anything at all, you need a 
reliable backup system. The lomega Tape250 

` Parallel Port 11 ($385) is plenty good enough. 
Contact lomega Corp.. Roy, UT, (800) 777- 
6654 or (801) 778-1000; fax (801) 778-3450. 


Circle 1152. 


` Simulation programs like PowerSim 2.0 ($640) 


have powerful nonlinear system-modeling. 
capabilities. Contact MicroWorlds, Inc., 
Cambridge, MA, (617) 225-0025; fax (617) 
225-0028. Circle 1153. 


The game of the month is still XCOM: UFO 
Defense (call for price), which continues to 
absorb far more time than 1 ought to give it. 
Contact MicroProse Software, Hunt Valley, MD, 
(800) 879-7529 or (410) 771-1151; fax (410) 
771-1174. Clrcle 1154. 


| think I'm going to like the Z-Noteflex ($3222). 
| stuck with a monochrome Zenith Mastersport 
as my portable of choice for the last couple of 
years because it's rugged and rellabie, The Z- 
Noteflex looks to be as sturdy. Contact Zenith 
Data Systems Corp., Buffalo Grove, IL. (800) 
533-0331 or (708) 808-5000; fax (708) 808- 
4483. Circle 1155. 


A Practically Perfect Way To Stay Above The Crowd 


System Architect. The Fast, Affordable Route 
To Client/ Server Development. 


"Companies that are looking for more || As you go forward in the client/server | are over, thanks to the new SA Trigger Editor. 
world, things get a little more complicated. If developing company-critical client/ 
The application development tools that | server applications is the objec- | 
you once used for simpler tasks won’t cut | tive, SA/PowerBuilder Link is ы PARTNER 
it here. If this sounds familiar, now's the | the way to go. The link ties the te SS 
time to try System Architect™. It's the | most powerful repository-based = 
price/performance leader in its field and it | modeling tool to the leading 

supports the major structured and object- | client/server ÁGL tool. 


‘bang for their buck’ in CASE and 


application-development productivity 


oriented methodologies. QUICK AND Easy. 
| | ALL THE TOOLS You NEED. To us, the thought of a long and arduous 
toals, will find Popkin Software and Without a large invest- [zz жиш learning curve is unaccept- 


ment of your time or able. System Architect is so 
money, SA lets you 


design applications that [4 Using quickly begin creating 
will perform in even the еу ins м | comprehensive and accurate 
most complex client/ Pas Madeline Toronto client/server applications. 
server environments, —— |UsingSA If you're still in doubt, it 
Say you want to — $4 Seminar Training schedule. Call today to register. may be reassuring to know 
change to a new system, but you don't | that there are now 40,000 System Architect 
want to incur the costs of starting from | users worldwide. 
scratch. SA Reverse Data Engineer can Tey Tr Ei Bor 30 DAYS. 


recover SQL database applications from 
most RDBMS’ in minutes. And its ODBC | ТО QUALIFY FOR AN EVALUATION COPY 


€ > 


Systems Sys tem Architect yersion 3.0 


delivers/This produkt ptovides a lot of 


options... System Architect is rapidly 


becoming my product of choice; ] seem support lets you reverse engineer an even OF SYSTEM ARCHITECT А 
broader range of DBMS’ and RDBMS. CALL 800-732-5227, EXT. 186 
If you want to translate IDEF1X, OR Fax 212-571-3436. 


entity relationship or object-oriented dia- В 
grams or physical models into schema | | SN 
ZN 


to be recommending it quite often." 


definitions, SA Schema G ill d SYSTEM 
tions, ma Generato 
it for 16 different RDBMS’, including ARCHITECT. 


SQL and non-SQL based systems. Popkin Software & Systems, Inc. 
If you're having difficulty maintaining 11 Park Place, New York, NY 10007 
the integrity of your database, your roubles | REAL TOOLS FoR THE REAL WORLD. 


— Database Programming & Design Magazine 


July 1994 
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FAST, WRITABLE CD-ROM 
Pinnacle Micro's (Irvine, CA) 
recordable CD-ROM system, the 
RCD-1000, offers double-speed 
writing capability and a 1-MB 
cache buffer that lets you write 
data to a disc without interrup- 
tions. It can create ISO 9660, 
HFS, CD-Image, multisession, 
or audio-format discs; each disc 
($39) holds 680 MB of data or 
74 minutes of audio. The Mac 
system costs $2905; the PC ver- 
sion costs $3195. Both versions 
include backup software for per- 
forming random-access data re- 
trieval. 

Phone: (800) 553-7070 or 
(714) 727-3300. 
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VIDEO TELECONFERENCING 
From Alpha Systems Lab (Irvine, 
CA), the PC-based MegaConfer- 
ence package ($1100) provides a 
MegaMotion multimedia video 
card, a 28.8-Kbps modem, and 
software for doing video telecon- 
ferencing over standard telephone 
lines. You can view full-motion 
video images (one live and one 
compressed) on two Tru-Color 
subscreens and share a two-way 
whiteboard workspace. The Mega- 
Motion card can handle 30-fps 
video captures at resolutions as 
high as 320 by 240 pixels. 
Phone: (800) 576-4275 or 
(714) 622-0688. 
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MULTIMEDIA ON THE RUN 


Beneath the keyboard of the V41 line 
of multimedia notebooks is a full-size, 
double-speed CD-ROM drive that plays 
16-bit stereo sound and accepts 8- 
and 12-cm 540-MB CDs. A PCMCIA 
slot accommodates Type Il and Ш cards; 
a 10.4-inch TFT color screen offers 
65,536 colors and 640- by 480-pixel 
resolution. Prices start at $3999 for 
the 8.4-pound, 50-MHz 486DX2 model 
with 4 MB of RAM, a floppy drive, and 
a 260-MB hard drive. Pentium models 
are under development. 


Contact: Panasonic Personal Computer Co., Secaucus, NJ, (800) 742-8086 or (201) 271-3182. 


HIGH CAPACITY 

IN A SMALL PACKAGE 

Intégral Peripherals (Boulder, 
CO) has added a high-capacity 
hard drive, the PocketFile 260 
($499), to its family of 1.8-inch 
PCMCIA Type III devices. Built 
for ultralow-power consumption 
and to withstand rugged handling, 
the drive offers an average seek 
time of 12 ms and an MTBF rat- 
ing of 250,000 hours. The unit has 
a capacity of 260 MB. 

Phone: (303) 449-8009. 
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FLEXIBLE UNIX STORAGE 


The SuperFlex series of uninter- 
rupted data-access systems from 
Storage Dimensions (Milpitas, 
CA) now support Unix systems. 
All the SuperFlex disk, tape, and 
RAID systems provide 16-bit 
SCSI performance; a backplane 
design accommodates inter- 
changeable I/O modules, which 
will provide an easy upgrade 
path as new technology emerges. 
SuperFlex ESP technology per- 
mits multiple versions of Unix 
to mun on several hosts, which 


fosters enterprise-wide storage 
solutions based on common ser- 
vice procedures. An entry-level, 
1-GB SuperFlex for RS/6000 
system costs $6185. Products for 
Sun and HP 9000 systems, as 
well as other Unix versions, are 
under development. 

Phone: (408) 954-0710. 
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WATCH THIS 


Audio 15, a 15-inch monitor from 
Tatung Co. of America (Long 
Beach, CA), conserves desk space 
by incorporating two internal 
speakers into the unit’s case. Po- 
sitioned at the sides of the mon- 
itor, the speakers have a fre- 
quency range of 100 Hz to 20 
kHz. The noninterlaced flat- 
screen monitor ($499) offers a 
0.28-mm dot pitch, 1024- by 
768-pixel resolution, and a 75- 
Hz refresh rate. Tatung also of- 
fers two large-screen monitors, 
the 17-inch CMI7MKR ($995) 
and the 20-inch CM20MKR 
($1799). Both have flat screens 
and offer a refresh rate of 120 
Hz and resolutions as high as 
1600 by 1280 pixels. 

Phone: (800) 829-2850 or 
(310) 637-2105. 
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The Elite series of flat-screen 
monitors, from MAG InnoVision 
(Santa Ana, CA), are compatible 
with PCs, Apple systems, and Sun 


SPARC systems. The noninter- 
laced 15-inch MXEISF ($749) 
offers 1280- by 1024-pixel reso- 
lution and a 0.28-mm dot pitch, 
the 17-inch MXP17F ($1299) of- 
fers 1600 by 1280 resolution and 
a 0.26-mm dot pitch, and the 
21-inch MXP21S ($2499) offers 
1600 by 1280 resolution and a 
0.28-mm dot pitch. All models are 
Energy Star—compliant. 

Phone: (800) 827-3998 or 
(714) 751-2008. 
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A JACK OF TWO TRADES 


The Jack of Diamonds Trump- 
card from Ositech Communica- 
tions (Guelph, Ontario, Canada) 
bundles an Ethernet network 
adapter and a high-speed cellular 
data/fax modem into a Type Il 
PCMCIA card. All hookups are 
achieved through direct cable 
connections to a wall socket or a 
cellular phone. The $549 model 
comes with a 14.4-KBps data/fax 
modem and a 10Ваѕе-Т adapter 
(or a lOBase-T adapter and a 
lOBase-2 adapter); with a 28.8- 
KBps data/fax modem, the prod- 
uct costs $749. 

Phone: (519) 836-8063. 
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FOUR-CHANNEL MULTIPLEXING 


А four-channel multiplexer, The 
Fox provides high-speed, full- 
duplex communication among 
eight devices over a pair of fiber- 
optic cables. Each channel oper- 
ates at speeds as high as 64 
Kbps. The Fox includes a wall- 
mounted transformer, a test 
switch, and an internal jumper 
for switching from a four-port 
multiplexer to a three-port mul- 
tiplexer whose fourth channel 
supports full-duplex, 128-Kbps 
operation. From Telebyte Tech- 
nology (Greenlawn, NY), The 
Fox costs $450 and comes with 
four 25-foot RJ-11 interconnect- 
ing cables and eight adapters. 
Phone: (800) 835-3298 or 
(516) 423-3232. 
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RIDING ON AIR 


AirLink Bridge, a remote Ether- 
net wireless bridge, has a range 
of 15 miles when it's operating 
at maximum capacity: 1872 64- 
byte packets per second. From 
Cylink (Sunnyvale, СА), the full- 
duplex unit costs $7995 and sup- 
ports all network operating sys- 
tems and protocols. It meets all 
IEEE 802.3 LAN standards and 
is FCC certified as a spread-spec- 
trum transmitter. No license is re- 
quired for operation in the U.S. 
and many other countries. 
Phone: (408) 735-5800. 
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LOOK—NO CORD v 


The teardrop-shaped Remote- 
Point cordless mouse ($199), 
from Interlink Electronics (Cam- 
arillo, CA), lets you work as far 
as 40 feet from your desktop. 
The device relies on an infrared 
transmitter and a receiver; it has 
a sleep mode to extend the life 
of its two AAA batteries. The 
PC version of the receiver plugs 
into a serial port or a PS/2 mouse 
port; the Mac version uses the 
Apple Desktop Bus interface. 
Neither mode] requires any spe- 
cial software. 

Phone: (805) 484-1331. 
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GETTING A FIX 
ON BOARD TROUBLE 


Designed to troubleshoot mal- 
functioning or dead boards, the 
New Single Step Debug Board 
from International Debug Tools 
(Houston, TX) allows you to sin- 
gle-step through BIOS instruc- 
tions, trap user-defined address- 
es, capture data at user-defined 
addresses, and intercept POST 
codes. By providing an overview 
of how the entire data bus and 
the address and control buses are 


FREEDOM OF SPEECH 


When attached to the parallel port of any Win- - 


dows PC, the small SounText adapte 


rcan read - 


‘numbers, letters, and text in eight E 
darin, Russian, and Dutch. Working in 
dows program, you —€— d 


mation and click ith English toS 


a parallel port connector deett. 
Contact: Fortress Systems, San Jose, CA, 
(408) 955-9888. 
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functioning, it lets you pinpoint 
the source of a problem. The ISA 
model is $299; the EISA model 
costs $499. 

Phone: (800) 843-3284 or 
(713) 873-6834. 
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MULTIMEDIA MIXERS 

Working in tandem, the 32-bit 
Pixelock overlay card ($499) and 
the 32-bit PixelMaker VGA card 
($299) enable you to integrate 
PC graphics and video images. 
Pixelock converts 24-bit VGA 
images into TV images and over- 
lays them onto live video, using 
8-bit alpha-channel compositing. 
You can view the output on TV 
or record it on videotape. Pixel- 
Maker supports 1280- by 1024- 
pixel resolution, displays 16.7 
million colors, and comes with 
1 MB of DRAM, upgradable to 
2 MB. Both products are from 
Power Pixel Technologies (San- 
ta Clara, CA). 

Phone: (408) 748-0246. 
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NETWORK PRINTING 
WHERE YOU LIKE IT 


Extended Systems’ (Boise, ID) 
ESI-2849A PocketPrintServer 
transfers data at speeds as high 


as 120 KBps and is designed to 
allow NetWare network admin- 
istrators to connect a parallel 
printer anywhere on a token-ring 
network. Because the unit's 
firmware is stored in flash mem- 
Огу, you can easily update it to 
work with new releases of Net- 
Ware as they become available. 
The $659 ESI-2849A supports 
standard parallel and bidirec- 
tional printers, handles as many 
as eight file servers and 32 print 
queues, and comes with STP and 
UTP connectors. 

Phone: (800) 235-7576 or 
(208) 322-7575. 
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NEW PRINTERS ON THE BLOCK 


Designed to offer optimal per- 
formance for Windows printing, 
Lexmark International's (Lex- 
ington, KY) WinWriter 100 
($349), WinWniter 200 ($579), 
and WinWriter 400 ($899) are 
all compatible with current and 
future releases of Windows. A 
compact ink-jet unit, the Win- 
Writer 100 produces 600- by 
300-dpi output at a rate of 3 ppm. 
The WinWriter 200 produces 
four pages of 300-dpi laser out- 
put per minute and comes with 
512 KB of memory and 22 True- 
Type fonts. Using LED technol- 
ogy, the WinWriter 400 prints 5 
ppm at 600 dpi; it has 2 MB of 
RAM and 44 TrueType fonts. 
Phone: (800) 358-5835 or 
(606) 232-2000. 
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Mitsubishi Imaging Products 
(Somerset, NJ) offers two color 
printers that employ different 
technologies. The wax-thermal 
G2700- 1OU ($1499) prints a full- 
color page of 300-dpi output in 
1 minute. It comes with a Win- 
dows 3.1 driver and prints on 
plain or coated paper or on trans- 
parency film, using a mono- 
chrome, three-color, or four-col- 
or ribbon. Designed for use with 
PCs, Macs, and Unix systems, 
the CP-2000U ($8995) uses dye- 
sublimation technology to pro- 
duce a 325-dpi image in as little 
as 85 seconds. Compauble with 
the SVGA standard, it can pro- 
duce images of up to 1280 dots 
by 1024 lines from an analog 
RGB source. 

Phone: (908) 563-9889. 
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THE SOUND OF STEREO MUSIC 
Two new sets of speakers from 
Jazz (City of Industry, CA) let 
you improve the quality of your 
system's sound without upgrad- 
ing your sound card. Both sets 
make monaural sound simulate 
stereo sound and make stereo 
sound simulate 3-D sound; they 
can be used with CD players, 
stereos, and other sound sources. 
The J-688S comes in a plastic 
cabinet and sells for $197.95 per 
pair; the J-707S comes in a wood- 
en cabinet and sells for $379.95 
per pair. 

Phone: (818) 336-2689. 
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REMOTE DATA MANAGEMENT 


Remote StandbyServer, from 
Vinca (Orem, UT), connects a 
backup serverto a primary server 
through a common carrier con- 
nection, letting you operate an on- 
line, warm standby server miles 
away from your company's main 
office. The product is compatible 
with standard communications 
hardware and media and supports 
common protocols, such as Frame 
Relay and X.25. Supported inter- 
faces include RS-232, V.35, X.21, 
and RS-422; the unit's base price 
is $6095, 

Phone: (800) 934-9530 or 
(801) 223-3100. 
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AVOIDING COLLISIONS 

Grand Junction Networks’ (Fre- 
mont, CA) CollisionFree is a full- 
duplex, 100-Mbps Fast Ethernet 
adapter. According to the com- 
pany, this device can double the 
bandwidth between two of the 
company's FastSwitch Ethernet 
switches or between fast Ethernet 
ports on FastSwitch Ethernet 
switches and dedicated servers. 
Pricing for CollisionFree is $549 
forthe FastNIC 100 EISA, $8350 
for the FastSwitch 10/100, and 
$9350 for the FastSwitch 10/100 
AG. FastSwitch 10/100 and Fast- 
Switch 10/100 AG customers сап 
upgrade to CollisionFree for $400; 
the FastNIC 100 EISA upgrade 
costs $50. 

Phone: (800) 747-3278 or 
(510) 252-0726. 
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MINIATURE REPEATERS/HUBS 
About the size of a postcard, the 
LMR Mini Repeaters/Hubs can 
connect eight nodes or network 
segments to a backbone or can 
act as hubs on stand-alone net- 
works for as many as nine users. 
From Lantronix (Irvine, CA), the 
units can be cascaded to provide 
more connections. The four-port 
models—the LMR-4T, with an 
AUI port for network connec- 
lion; the LMR4T-2, with a BNC 
port; and the LMRST, with a 
fifth twisted-pair connector— 
sell for $175 each. The eight-port 
models—the LMR8T, with an 
AUI; the LMR8T-2, with BNC; 
and the LMR9T, with all twist- 
ed-pair connectors—cost $250 
each. 

Phone: (800) 422-7055 or 
(714) 453-3990. 
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AN LCD PROJECTION PANEL 


Compatible with all popular PC 
and Mac platforms, the highly 
portable Ovation+ series of ac- 
tive-matrix LCD projection pan- 
els come with plug-in cables like 
a monitor’s, a serial mouse of- 
fering one-button control of the 
panel and computer, and a Light- 
Board feature that allows you 
to draw and write directly on 
the unit’s screen. From Proxima 
(San Diego, CA), the Ovation+ 
840 ($4995), the Ovation+ 842 
($5695), and the Ovation+ 846 
($6695) support resolutions as 
high as 800 by 600 pixels; an op- 
tional interactive pointer system, 


the Cyclops 2050, costs $495. 
Phone: (800) 447-7694 or 
(619) 457-5500. 
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TESTING, TESTING 

The Ethertest Ethernet LAN an- 
alyzer ($2995) lets you measure 
network performance and ana- 
lyze traffic patterns. From Front- 
line Test Equipment (Oak Brook, 
IL), Ethertest runs on most 386- 
based PC-compatible desktops 
or notebooks, has a mouse-driv- 
en interface, and comes with an 
on-line tutor and a troubleshoot- 
ing guide. You can choose from 
among three network adapters: 
a PCMCIA interface, a parallel- 
port device supporting standard 
and enhanced parallel ports, or 
an ISA-compatible half-slot card. 
Ethertest supports TCP/IP, IPX, 
NetBIOS, OSI, Banyan Vines, 
3Com, 3+Ореп, and AppleTalk 
protocols. 

Phone: (800) 359-8570 or 
(708) 575-8570. 

Circle 1337 on Inquiry Card. 


MAKING MUSIC ON A PC 

Compatible with AdLib and 
Sound Blaster, the 16-bit Audio 
Forge Professional A-10 ($255) 
lets you use a multimedia sys- 
tem as a recording studio. From 
Triumph Logistic Computers 
(Covina, CA), the device pro- 
vides 128 MIDI instruments, 
multiple drum sets, and 317 syn- 
thesized sounds. It offers a GUI 
and a range of music-editing fea- 


tures; it also lets you use WAV, 
CD, and MIDI audio to create 
scores for multimedia presenta- 
tions. The unit has built-in con- 
nectors for all makes of CD- 
ROM players. 

Phone: (818) 858-5700. 
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MANAGING MIGRATION 
Racal-Datacom's (Sunrise, FL) 
Excalibur Access Node 2000 is 
а remote-access device that per- 
mits the migration of mainframe 
business applications to a client/ 
server environment. Equipped 
with a Motorola 68360 proces- 
sor, it combines the capabilities 
of Racal-Datacom's Excalibur 
digital access product with Well- 
fleet Communications’ Access 
Node, a highly integrated, fixed- 
configuration, multiprotocol 
router/bridge. А self-configur- 
ing device, the EAN 2000 sup- 
ports a variety of access services 
(including DDS and Frame Re- 
lay), popular network and bridge 
protocols, and Ethernet (AUI and 
10Base-T) and token-ring (UTP/ 
STP) interfaces. Unit pricing be- 
gins at $3995, 

Phone: (800) 722-2555 or 
(305) 846-1601. 

Circle 1339 on Inquiry Card. 


SHARING WORKSTATION 
RESOURCES 


Priced at $2450, the SBus-SCI 
adapter card from Dolphin In- 
terconnect Solutions (Westlake 
Village, CA) lets you exploit the 
high bandwidth, low latency, and 
shared-memory capabilities of the 
ANSI/IEEE Scalable Coherent 
Interface protocols. Designed for 
workstation-clustering applica- 
tions, it links the resources of 
physically separate systems. The 
SBus-SCl adapter includes a Unix 
device driver for the SCI proto- 
cols and a TCP/IP interface for 
compatibility; it can be used with 
parallel shielded twisted-pair 
cabling. 

Phone: (805) 371-9493. 
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MICROSYSTEMS 
REPORTER. 


The Independent Comparative Ratings Report for Selecting PC Systems 


Vendors make performance claims. 
Compatibility claims. Support promises. 
As a buyer of PCs and peripberals, you 
need tbe TRUTH. Based on objective, 
head-to-head tests of major compet- 


CLEAR-CUT WINNERS 


The result: clearcut winners that give you 

the best value for your money. Concisely 
and clearly described by expert test 
technicians — without ads or distractions 


itors in each product category. So you 
can choose the right products the first 
time. 

Since the dawn of the microcomputer 
era, buyers making high-stakes purchases 
have been using National Software Testing 
Laboratories (NSTL) for authoritative 
evaluations of standalone and networked 
systems and peripherals. 


NSTL originated the concept of testing PC 
products. Today our state-of-the-art bench- 
marks and methodologies set the mark that 


* а 
others imitate. ےو‎ e = 
ACCESS TO NSTL TEST RESULTS з “= 
PC Digest gives you direct access to NSTL's 
test results. So you can make smarter, easier, 
morc confident purchase and upgrade decisions. 


of any kind. 

Every issue focuses on a new technology 
that you nced to know — or features a 
roundup of established technologies in 

price-competitive categories. 


* Pentium systems 
* EISA Ethernet cards 
* Pen systems 
e Notebooks 
* Multimedia upgrades 
* Unix servers 
* High res monitors 
* Network interface adapters 
• SCSI disk drives 
* PostScript printers 
e CD-ROMs 
• 9600 V.42 bis modems 


No other testing system uncovers соге per- PC Digest ae 15 times a 


, B: fia ear by NSTL, the industry's first РС Digest's features charts are so complete that 
formance, versatility and usability differences. ма d he s БА vendors consult them before designing 
We force products to show their strengths and independent testing laboratory. upgrades, Shouldn't you consult us before 


weaknesses in head-to-head, feature-to-feature com- 
petition. In real-world, applications-based environ- 
ments like the one you work in every day. 


buying your next piece of equipment? 


ORDER NOW! 


YES, please enter my subscription to PC Digest for one year (20 
issues) at $450, and send my free binder with my first issue. 


FREE BINDER 


To help you 
build your 
resource 
library, you get 
а FREE 


1-800-257-9402 


EH 
609-426-7087 


MAIL TO: PC Digest, PO. Вох 551, Hightstown, № 08520-0551 


durable, 3-ring 
binder upon 


payment. 


PAYMENT INFORMATION: 

O Payment enclosed 

ÛJ Please bill me PO. # required 

Charge my: Û Visa LJ MasterCard C AMEX 


MONEY-BACK GUARANTEE 
If at any time you are not 
completely satisfied, you may 


ACCOUNT NUMBER 
cancel and receive a full refund for 
all issues remaining on your 
subscription. 


EXPIRATION DATE 


SIGNATURE 
Orders outside North America: Please add US $20. for airmail delivery. 
SBY4016 
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CROSS-PLATFORM DESIGN 


The advanced text-handling 
capabilities of Adobe Illustrator 
5.5 for Sun (from $995) let you 
access the pro- 
gram's text op- 
tions through 
a floating char- 
acter palette. 
In addition, the 
software has a 
spelling check- 
er with a user-definable dictio- 
nary, added row-and-column ca- 
pabilities, and multiple undo and 
redo at the document level. Oth- 
er features of the Adobe Systems 
(Mountain View, СА) software 
include plug-in filters, Pathfind- 
er technology, and layers and 
layer management. The file for- 
mat is the same as that for Adobe 
Illustrator software for Mac, Sil- 
icon Graphics, Sun, and Win- 
dows systems. 

Phone: (800) 833-6687 or 
(415) 961-4400. 
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A SUITE FOR THE OFFICE 

Office Suite ($149.95), from Pre- 
mium Design (Troy, MI), consists 
of modules that are tied together 
via FoxPro. Major modules in- 
clude Invoicing, Bulk Mailer, Re- 
port Generator, Contact Manager, 
Scheduling, and Word Process- 
ing. Other features include an au- 
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What's New Software 


Percanal Archiver 


| MANAGE THE FILES ON YOUR 
HARD DRIVE 


A personal storage management utility, 
Personal Archiver ($49.95) provides com- 


Z2BRBR Baoan Boanto 


plete file management for your hard drive. 
The tool archives files to a floppy disk 
on demand, usually based on frequency of 
use. Each archived file continues to ap- 
pear to be on your local hard drive. When 
you access an archived file, it’s recalled 
from a specific fioppy disk without dis- 
turbing the application that’s in use. Fea- 


tures include a Windows user interface, 
file aging, point-and-click file manage- 
EE, file archiving to floppy disks, automatic recall, and automatic tracking of archives. 


Contact: Chili Pepper Software, Atlanta, GA, ка 395-1812 or (404) 339-1812. 


tomated ZIP code retriever and 
an on-line calculator. 

Phone: (313) 362-4400. 
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MANAGE REMOTE PRINTERS 

А Unix-based software package, 
EasyNet (from $995) lets you 
manage remote printers con- 
nected to any network that uses 
the TCP/IP protocol. From the 
EasySpooler division of Seay 
Systems (Dallas, TX), EasyNet 
lets you schedule and manage 
print jobs on printers attached to 
any remote host on the network 
without requiring you to log on 
to that host. 

Phone: (214) 522-2324. 
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CASE CONCEPTS 

Now available for Windows, 
CASE Essence ($5400) instructs 
teams in the conceptual basis of 
CASE and object-oriented sys- 
tem analysis. From AGPW (St. 
Louis, MO), the electronic book 
emphasizes underlying thinking 
skills over specific techniques or 
tools. The core curriculum cov- 
ers domains, entities or objects, 
predicates, and entity types or 
classes. 

Phone: (800) 795-7953 or 
(314) 721-4884. 
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SALES AUTOMATION 


А sales-automation and inven- 
tory-control system, Orders Plus 
for Windows ($795) provides an 
easy yet powerful way to auto- 
mate your business. From Bene- 
fit Systems of America (Char- 
lotte, NC), Orders Plus includes 
activity and sales tracking, quo- 
tations, sales orders, invoicing, 
purchasing, and inventory con- 
trol. Single-user and multiuser 
versions are available that sup- 
port Windows for Workgroups, 
Windows NT, NetWare, LAN- 
tastic, and other NetBIOS-com- 
patible networks. 

Phone: (704) 529-1413. 
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SHARED FAXING v 

Fax«HQ ($1295) lets you send, 
receive, and manage faxes from 
any desktop computer connected 
to a network while sharing fax/ 
modems built into a central fax 
server. This client/server soft- 
ware is designed for workgroups, 


departments, and enterprises. 
From Headquarters Software 
(Jacksonville, FL), Fax«HQ fea- 
tures management and admin- 
istrative tools, shared and private 
phone books, an electronic note- 
pad on which you can type a few 
words while you're still on the 
telephone, date and time stamp- 
ing, and remote faxing. The pro- 
gram's user-selectable macros 
enable you to launch Word, Ami 
Pro, and WordPerfect with a 
click of your mouse. 

Phone: (904) 645-9271. 
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MAC NETWORK TOOL 


А tool to automatically update 
and install any file on a Mac net- 
work, The Frye Network Man- 
agement Platform—Software 
Update and Distribution System 
for Macintosh (MacSUDS) 1.0 
(from $995) provides automat- 
ed updating and distribution of 
files from a central location. Net- 
work managers can use the tool 
to easily, quickly, and uniformly 
distribute files across a network 
and ensure that everyone is using 
the same version of the utilities, 
templates, and programs. Mac- 
SUDS is from Frye Computer 
Systems (Boston, MA). 

Phone: (617) 451-5400. 

Circle 1281 on Inquiry Card. 


MOLD YOUR SOFTWARE 
Able to work with any AutoCAD 
drawings, the R12/Mold pro- 
gram ($395) from E D Sales & 
Service (Schaumburg, IL) speeds 
up dimensioning and detailing 
in AutoCAD. To make changes, 
you simply rewindow your draw- 
ing using familiar AutoCAD di- 
., аіор boxes. R12/Mold can 
| count your dimensions 
and identify components, 
as well as identify all se- 
lected geometry in the 
window and display your 
requested output results. 
Phone: (708) 885-3636. 
Circle 1282 
on Inquiry Card. 
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FIND FACTS FAST 


The first commercial version of 
the Windows information man- 
ager, InfoRecall 4.0 ($99.95) 
gives you instant access to rec- 
ords as short as a few words or as 
long as 25 pages. You can create 
free-form records and link them 
through hypertext to reveal rela- 
tionships and patterns. Searches 
are done via such methods as 
keywords, phrases or blocks of 
text, phonetic matches, dates, 
numbers, logical operators, and 
across multiple files, among 
others. InfoRecall is from Phan- 
tech Software (Toronto, Ontario, 
Canada). 

Phone: (800) 208-1311 or 
(416) 502-1311. 

Circle 1283 on Inquiry Card. 


DSP TOOLKIT 

Visual Numerics’ (Boulder, CO) 
PV-Wave:Signal Processing 
Toolkit (from $995) is an add- 
on module to the company's PV- 
Wave Advantage. The toolkit 
provides a broad selection of ba- 
sic and advanced predefined and 
customizable DSP functions, as 
weli as utilities and source code. 
Applications include speech rec- 
ognition, telecommunications, 
acoustics, radar, sonar, seismol- 


Ogy, remote sensing, consumer 
electronics, medical analysis, and 
time-series analysis. 

Phone: (800) 447-7147 or 
(303) 530-9000. 

Circle 1284 on inquiry Card. 


MANAGE NETWORK LICENSES A. 
Software Sentry (from $595 per 
server), a license metering and 
network management tool from 
Microsystems Software (Fram- 
ingham, МА), manages applica- 
tion license usage on the network 
and on users' local hard drives. 
Able to monitor stand-alone ap- 
plications as well as applications 
within a software suite, Software 
Sentry can operate on most net- 
Works, provide version control, 
produce reports, and track or 
block application usage. 
Phone: (508) 879-9000. 

Circle 1286 on Inquiry Card. 


- RIDE A CAROUSEL THROUGH WINDOWS | | 
With its intuitive rotating toolbar and ability to automate repetitive operations, Spin Wizard (579.95) 


| lets у уоп ассе55 апа manage 96 of your most | common 1 documents, applica 


TCP/IP SUPPORT 
A multiprotocol groupware sys- 
tem from SoftArc (Markham, On- 
tario, Canada), the FirstClass 
TCP/IP Module ($995) lets you 
use FirstClass client software on 
Windows PCs or Macs 
= to make TCP/IP con- 
=|) nections to a FirstClass 
> | server. You do this by 
^4 selecting TCP/IP in a 
1 connection setup pop- 
sue] up box. The FirstClass 


ЧИШ | server recognizes the 


таен] | log-in and treats the cli- 
=] _ | ent as it would treat any 
"` | other FirstClass user. 


ше ÎÎ | Phone: (905) 415-7000. 


Circle 1285 on inquiry Card. 


HELP FOR HELP FILES 
U.K.-based Oxford Computer 
Consultants’ Help Browser ($89) 
lets you find information in Win- 
dows 3,1 help files quickly and 
easily. Help Browser provides 
an interactive map of the help 
file you are viewing, letting you 
search for any word or phrase 
anywhere in the help file. The 
utility is available in the U.S. 
from Cascadilla Press (Somer- 
ville, MA). 

Phone: (617) 776-2370. 

Circle 1287 on Inquiry Card. 


ions, and tasks. When 


you install the program, it searches for popular applications and automatically loads them. 
5рїпїйгапї' 3-D carousel rotates when you click on the top or bottom row; clicking on a colored 
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| Ku ТЕ s m me | can also launch applications ' 


triangle at the end of the car- 
‘ousel instantly takes you to 
the corresponding | row. You 


and ME ud through the 
n Windows desktop, drag and 
drop icons from the Program — 
| | Manager. or File Manager, 


N _ B and at a glance see which of 


HH HH HH НВ 


_ your applications are e 
| rently running. 

Contact: Tanisys Technol- 
08у, San Antonio, TX, (800) 
| 460-7746 or (512) 263-1700. 
Н Circle 1272 on Inquiry Card. 


Software Update 


WinMaker Pro 6.0, Blue Sky 
Software (La Jolla, CA), adds 
a configurable project manag- 
er, three floating palettes, and 
the Multimedia Extended 
Functionality Module; sup- 
ports Visual Basic custom 
controls; has an independent 
main window and applica- 
tion-design area; and pro- 
vides the capability to create 
application templates. $495. 
Phone; (800) 677-4946 or 
(619) 459-6365. 

Circle 1299 on Inquiry Card. 


Y.C. Fonts 3.0, Technical Soft- 
ware (Cleveland, OH), adds 
formatting features, such as 
superscripts, subscripts, and 
small caps; a hand-lettered 
font and a braille font; four 
fill densities; kerning; contin- 
uous route-out; international 
characters; and 32 mono- 
spaced fonts. $149. 

Phone: (800) 356-9050 or 
(216) 765-1133. 

Circle 1300 on Inquiry Card. 


PV-Wave Advantage 5.0, 

Visual Numerics (Boulder, 
CO), adds a GUI-based 
source code debugger for 
PV-Wave procedures and 
HDF/netCDF file support, 
enhances its mapping func- 
tionality, features a built-in 
world map database, and lets 
you use precoded routines to 
retrieve longitude and latitude 
data from the map. $6995. 


Phone: (303) 530-9000. 
Circle 1301 on Inquiry Card. 


WinSales 2.1, WinSales (Kent, 
WA), adds a Fulfillment 
Center feature, which auto- 
mates gathering, analyzing, 
and merging of scheduled 
correspondence. $495. 
Phone: (206) 854-9580. 
Circle 1302 on Inquiry Card. 


HelpLine 2.2, Raxco 
(Rockville, MD), features a 
Windows client connected to 
servers running Open VMS 
or SunOS. From $8250. 
Phone: (301) 258-2620. 
Circte 1303 on Inquiry Card. 
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| CHART COMPLEX DATA AND ANALYZE 


| TREN DS VISUALLY 


A Windows data-charting application, Harvard - | 
ChartXL ($149) provides 183 2-D and 3-D busi- 
ness, financial, statistical, and technical chart - 
types, as well as mathematical capabilities and 
what-if analysis tools. Designed to complement 
your existing Windows applications, Harvard 
ChartXL lets you generate a chart based c on data 
апу of the leading Windows spreadsheet 


~ и ишш 
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packages and directly supports files created in == 


Excel or Lotus 1-2-3. Other data sources are sup- 


ported through OLE and DDE. A built-in, 76-trilfion-cell Канг... 
offers more than 50 mathematical calculations and statistical func- 
tions, to which you can add your own equations for instant what-if 


analysis of key variables. 


Contact: Software Publishing. Santa Clara, CA, (800) 234-2500 


or (408) 986-8000. 
Circle 1273 on Inquiry Card. 


LINK DIAGRAMS TO DATA 

FlowModel ($495), from Arc- 
land (Berwyn, PA), allows you 
to rapidly create complex yet un- 
плена NU The 32-bit 


application automatically places 


and aligns objects within a grid 
structure when you point and 
click on the spot where a node 
belongs. Connections between 
nodes are automatically routed, 
and objects and connections are 
prevented from overlapping. Flow- 
Model also captures important 
data associated with any part of a 
diagram, letting you simultane- 
ously view the diagram and the 
data behind it. 

Phone: (610) 993-9904. 

Circle 1288 on Inquiry Card. 


PUT А GENIE IN YOUR MAC 

File Genie ($49), from Duet De- 
velopment (Campbell, CA), lets 
you use one application to man- 
age your Mac hard disk. The util- 
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ity displays all the search criteria 
and results in one window, dis- 
playing multiple files as they 
are found while it continues to 
search for others. You can act on 
any of the files before the entire 
search is complete. 

Phone: (800) 383-8546 or 
(408) 559-3838. 

Circle 1290 on Inquiry Card. 


SMART LANGUAGE LEARNING v 


А Japanese and Chinese word 
processor and reading. writing, 
translating, and learning tool, 
Smart Characters for Windows 
($179.95) is designed to help non- 
native speakers communicate in 
these languages. From Apropos 
(Arlington, MA), Smart Charac- 
ters converts documents from, 
to, and between the various na- 
tional Japanese and Chinese text 
formats, recognizing and pre- 
serving stylistic differences. The 
software has cross-referencing 
and annotation capabilities, as 


a 


well as pronunciations and En- 
glish translations or equivalents. 
Phone: (800) 676-4021 or 
(617) 648-2041. 

Circle 1289 on Inquiry Card. 


LINK DATA WITH NOTES 
DataLink for Lotus Notes 
($1495) lets you migrate and 
synchronize data between Notes 
and major relational databases. 
From Brainstorm Technologies 
(Cambridge, MA), DataLink's 
point-and-click interface lets you 
use databases, such as Access 
and dBase, and spreadsheets, 
such as Excel, to merge the data 
with your local and remote Notes 
databases. You can migrate data 
between Notes servers running 
NLMs, Windows, OS/2, and 
Unix, as well as integrate data 
between desktop or server data- 
bases and Notes servers on an 
ad hoc or scheduled basis. 
Phone: (617) 492-3399. 

Circle 1291 on Inquiry Card. 


CREDIT-CARD PROCESSING 
PC-Credit Developers Kit ($395) 
is a utility that lets software de- 
velopers integrate credit-card pro- 
cessing capabilities into their DOS 
or Windows applications. From 
Go Software (Savannah, GA), the 
utility replaces the single-func- 
tion stand-alone terminals used 
by businesses for handling credit- 
card sales. Either the developer 
or the merchant can buy the run- 
time modules ($125 each). 
Phone: (800) 725-9264 or 
(912) 925-4048. 

Circle 1292 on Inquiry Card. 


Software Update 


Myriad 2.2, Informative 
Graphics (Phoenix, AZ), adds 
redlining tools, point-to-point 
measure, batch printing, 
Group 4 output for QMS and 
JRL high-speed A-/B-size 
printers, MAPI support for 
Microsoft Mail, and native 
CADkey drawing and file 
viewing. $595. 


Phone: (602) 971-6061. 
Circle 1304 on Inquiry Card. 


Face to Face 2.0, Crosswise 
(Santa Cruz, CA), adds a gen- 
eral-purpose file transfer util- 
ity, expanded support for 
TCP/IP networks and more 
than 150 modems, and sup- 
port for displays as large as a 
full 9-inch page. $179. 


Phone: (800) 747-9060 or 
(408) 459-9060. 
Circle 1305 on Inquiry Card. 


WinBoard 1.10, Іуех Design 
(Beaverton, OR), provides an 
Advanced Design Rule 
Check feature, netlist on the 
fly, a Global Edit function, 
and print preview. $995. 
Phone: (503) 531-3555. 
Circle 1306 on Inquiry Card. 


ImageFast 2.0, ImageFast Soft- 
ware Systems (McLean, VÀ), 
has 114 new and improved 
features, g i 
including 
Action 
Icons, a 
Database 


full-text 
indexing 
af ASCII — : 
files with drag-and-drop capa- 
bility, and E-mail messaging 
functionality. From $4995 

for five concurrent users. 
Phone: (800) 899-6665 or 
(703) 893-1934. 

Circle 1309 on Inquiry Card. 


Koyn Fractal Studio 2.1, Koyn 
Software (St. Louis, MO), 
provides native execution on 
Power Macs. $119.95. 
Phone: (314) 878-9125. 
Circle 1308 on Inquiry Card. 
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PROJECT TRACKING 


Designed for use throughout a 
project, SureTrak Project Man- 
ager for Windows ($695) pro- 
vides all the necessary analyti- 
cal tools, graphics functions, and 
reports for planning and imple- 
menting a project from the ini- 
tial idea through completion. Or- 
ganization choices include a basic 
outliner, a work-breakdown struc- 
ture up to 20 levels deep, and cus- 
tomizable activity coding. You 
can cross-cut or drill down in any 
direction through the project in- 
formation to reach the heart of an 
issue. The Progress Spotlight fea- 
ture automatically highlights all 
the tasks that should have been 
worked on during the past week or 
month. From Primavera Systems 
(Bala Cynwyd, PA), SureTrak is 
ODBC compliant. 

Phone: (610) 667-8600. 

Circle 1293 on Inquiry Card. 


SHARE A PRINTER WITH MACS 
Laser Choice ($49.95) lets Win- 
dows and DOS users share Ap- 
pleTalk-compatible PostScript 
printers with Mac users on the 
same network. From DataStream 
Imaging Systems (Lexington, 
KY), Laser Choice is ODI com- 
pliant and functions concurrent- 
ly with protocols such as TCP/IP 
and IPX/SPX. 

Phone: (606) 255-6686. 

Circie 1294 on Inquiry Card. 


JOB SCHEDULER 

The Event Control Server for 
Windows NT ($1495 per job 
server) is designed to control the 
unattended execution of 16- and 
32-bit Windows programs and 
DOS programs on Windows NT 
workstations or servers. The 
multiplatform scheduling facil- 
ity from Vinzant (Hobart, IN) 
lets IS managers schedule pro- 
grams and processes to run on 
PCs under Windows 3.1, NT, 
OS/2, and DOS and distribute 
scheduled tasks over many dis- 
similar resources. 

Phone: (800) 355-3443 or 
(219) 942-9544. 

Circle 1295 on Inquiry Сага. 


INSTANT PROBLEM FIXER 


A TSR program that pops up 
when a cryptic error appears on 
your Windows PC screen, First 
Aid for Windows ($129.95) an- 
alyzes the situation and offers to 
repair the problem on the spot. 
If you agree and click on the Fix 
button, the utility corrects the 
problem immediately, such as 
rewriting a WIN.INI file or lo- 
cating and copying a DLL file. 
All changes are logged so that 
you can print them out or undo 
them later if you so desire. First 
Aid for Windows is from Cyber- 
Media (Los Angeles, CA). 
Phone: (310) 843-0800. 

Circle 1296 on inquiry Card. 
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ARTICLE SEARCH 


TitleBank (starter database, 
$29.95; weekly updates, from 
$59.95; monthly updates, from 
$44.95) works under Windows 
3.] to locate articles from more 
than 60 computer magazines. The 
program accesses articles that re- 
view any products or vendors you 
request and identifies other jour- 
nals that have published articles 
you may want to read. From In- 
foOutlet (Rockville, MD), Title- 
Bank offers weekly and monthly 
updates that contain articles pub- 
lished up to the week before the 
updates are shipped. 

Phone: (800) 725-9668 or 
(301) 460-7638. 

Circle 1297 on Inquiry Card. 


MUSICAL BACKUP 


Ап interactive music-accompa- 
niment system for the Mac, Vi- 
vace ($2295) instantaneously an- 
alyzes and reacts to music played 
by a wind or brass instrument. 
From Coda Music Technology 
(Eden Prairie, MN), Vivace 
speeds up and slows down as 
the soloist changes tempo while 
interpreting the music. You can 
customize the accompaniment to 
range from a piano to a full or- 
chestra. A Windows version is 
in the works. 

Phone: (800) 843-2066 or 
(612) 937-9611. 

Circle 1298 on inquiry Card. 


Software Update р 


ArchT 12.5, Ketiv Technolo- 
gies (Portland, OR), provides 
enhanced 2-D production 
drafting features, customiz- 
able reporting and schedul- 
ing capabilities, and auto- 
matic dimensioning; it also 
adds new door and window 
styles and more. $1195. 
Phone: (800) 458-0690 or 
(503) 252-3230. 

Circle 1307 on Inquiry Card. 


Quicken 4 for Windows, Intuit 
(Menlo Park, CA), enhances 
ease of use, insight, and fi- 
nancial planning. Quicken 5 
for Macintosh enhances the 
Financial Calendar and in- 
sight, is easier to use, and 
adds time-savers. $39.99 
each. 

Phone: (415) 322-0573. 
Circle 1310 on Inquiry Card. 


Filex 2.0, Durand Communi- 
cations Network (Santa Bar- 
bara, CA), adds automatic 
sensing of an incoming call 
to receive a fax or file, multi- 
line server phone support, 
subdirectory password secu- 
rity, E-mail capability, a 
seamless interface that lets 
computers continue working 
during file transfers, and zip 
and unzip. $149. 

Phone: (800) 999-7771 or 
(805) 961-8700. | 
Circle 1311 on Inquiry Card. 


WinView for Networks 2.3, Cit- 
rix Systems (Coral Springs, 
FL), adds TCP/IP support, 
easy replication of installa- 
tion and configuration in- 
formation, a user-accounting 
module, transparent multi- 
session NetWare shell sup- 
port, restricted file-server 
log-in, log-on sequence en- 
cryption, ISDN WAN con- 
nectivity, Mac support for 
DOS applications, 
XMODEM/YMODEM file 
transfer support, expanded 
support for FDDI products, 
enhanced password security, 
and enhanced remote-work- 
station printing. From $2995. 
Phone: (305) 755-0559. 
Circle 1312 on Inquiry Card. 
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The Solution To Your 


Application Requirements 


Quatech, Inc. manufactures a variety of 
communication, data acquisition, 
PCMCIA, and control products for the 
IBM PC/XT, PC/AT, PS/2, notebook 
and compatible systems. We are com- 
mitted to providing our customers with 
quality products, exceptional service 
and support, and competitive prices. 


COMMUNICATION adapters 


meet asynchronous, synchronous, 
serial, and parallel communication 
requirements with protocols such as 
RS-232, RS-422, RS-485, Current 
Loop and IEEE-488. Intelligent and 
coprocessor adapters are also available. 


DATA ACQUISITION products 
add analog to digital, digital to analog 
conversions and digital I/O capabili- 
ties in 8 to 16-bit resolution. Other 
boards provide the capabilities 
for digital multimeters, digital fre- 
quency synthesizers, arbitrary wave- 
form synthesizers, and IEEE-488 
GPIB interfaces. 


PCMCIA Internal Interface Adapt- 
ers support Type I, II and III memory 
and I/O cards. Quatech's Digital F/O, 
EPP Parallel Port, FAX/Modem, 
Serial RS-232, RS-422, and RS-485 
I/O cards give you maximum flex- 


ibility for your application. The Solid 
State Memory Card Drive supports 
Type I PCMCIA FLASH and SRAM 
memory cards. 


Call today for more information and 
a free catalog on our complete line of 
Communication, Data Acquisition, 
PCMCIA, and Industrial I/O products. 


800-553-1170 


Foreign Distributor 
Inquiries Welcome 


CJ GuATECH 


662 Wolf Ledges Parkway, Akron, OH 44311 


Quatech, Inc. 216-434-3154. Made іп the U.S.A. Intemational: Austraila/Interworld Electronics & Computer 61-3-563-5011, Belgium/Acal NV/SA 32-27-205983, Brazil (Sao 
Pauloyntercomp Electronica Ltda 55-11-8532733, Brazil (Rio de Janeiroy Medusa Sistemas e Automacao 55-21-2394955, Canada(Westemylnterworld Electronics 800-663- 
6001 (Toronto office 800-465-0164). Denmark/Jes Rasmussen Aps. 45 4281 6838, England/Diamond Point Intemational 44-634-722-390, Finland/Lab Hi-Tech OY 358-0- 
682-1255, France/Elexo 33-1-69302880, Germany/Jupiter Electronic Systems GMBH 49-61-8175041, Hong Kong/Brio Technology Ltd. 852-581-1111, India/ 
Computaccount 91-11-224-5159, IsraeVACM Ltd. 972-3-6487885, Italy/N.C.S. Computer italia 39-331-770016, Japan/NICTRIX Corporation (New Jersey) 201-947-2220, 
Korea/Sam Boo Systems 82-2-135-280, Netherlands/ACAL Auriema 31-40-502602, Singapore/Bliss Services Pte Lid. 65-338-1300, Saudi Arabia/Integrated Computer 
Operations 966-3-895-1827, South Africa/Eagle Technology 27-21-234943, Spain/Santa Barbara SA 34-3-418-81-16, Sweden/Systec 46-13-1101-40, Switzerland/ 
Technosoftware 41-64-519040. IBM PC-XT, PC/AT, and PS/2 are registered trademarks ol the IBM Corporation. All other trademarks are of their respective companies. 


Circle 129 on Inquiry Card (RESELLERS: 130). 
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Mail Order 


{ The latest offerings from 
|. . Vendors supplying 
` products of all leading 
manufacturers at extremely 

.  . competitive prices. 


ж 
— dI 


Hardware/Software Showcase 


This categorized four-color display 
section makes it easy to find 
Hardware and Software products from 
a wide variety of manufacturers 

and suppliers. 


272 


Y IT THROUGH [i 


Buyer's Mart 


From Accessories to Laptops 
to Word Processors, you can 
easily find the dealers you are 
looking for in this directory of 
products and services. _ 


280 
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Now with PCMCIA option! 
| | The newest addition to Datalux's family of space-saving computer products! 
| This 1.4kg unit measures only 26x 12x5cm (107x5"x2"], yet is powerful — 4865X 
to 486 DX2/66 with local bus video. Intended for situations where space saving is 


most important, it provides a rugged, portable, flexible PC 
tam "EE solution, bridging the gap between a laptop and a 


desktop PC. Databrick drives both VGA and Datalux 

LCD monitors, making it ideal for industrial control, 
vehicle, POS, institutional and presentation 

| systems. It can be configured as a diskless unit 

| (booting from PCMCIA devices or from a network] or a stand-alone system 

|| | with hard disk, powerful enough for today's CAD or desktop publishing programs. 

Î Hinged lid is removable. 


'a | Orders and Information: 1 800-DATALUX _ 
Д 24-hour faxed data sheets: : 703 662- 1675 


LCD Monitors 


Space-Saver | 
Datalux stand-alone monitors are available in both 1.8 | 
| 


"paces 
kg. desk/wall (which folds for portability) and 2.7 kg 

mobile/industrial, 64-grey shade, mono or 256 color 

DUAL SCAN versions. Both are 9.47 diagonal 640 x 

480 VGA and can be fitted with optional touch 

screen with integrated touch controller. The 

` mobile/industrial unit [pictured with swivel 

Lj The popular 1.0kg desk and mount} is in a rugged aluminum housing with sealed front bezel and 

I .4kg portable flat models controls. All models plug directly into the Databrick or are supplied 

[|] save 60% of the normal with a 16-bit ISA bus controller. 
desk space, with full-travel, 

| tactilly responsive keys. 

Footprint is only 28x 16cm 

(11x6"], but the 100 keys 

have standard left-to-right 

| spacing. Both models are 

| 1 XI/AT/PS2 compatible and 
are available in many 


The Databrick combined with our LCD monitor is an 
ideal solution when you need a complete, compact 
PC and screen in a single unit. When folded or І 
mounted on a wall, this 4 kg unit measures only | | 
29x24xl Icm [4.5x9.5x11^) and is rugged enough 
to survive as a touch system in harsh environments 


| 
Desk/W/all Package | 
| 


B languages. such as kitchens or factories. | 
| DATALUX Corporation Dataiux International, LTD i 
f 155 Aviation Drive Euro House 1 
E | Winchester, VA 22602 Curtis Road, 11 Old Water Yard 
mM n Phone (703) 662-1500 Dorking, Surrey, UK RH41EJ | Е 
== $ с „== a "e Fax (703) 662-1682 Phone 44 + [0] 306-8767 18 a 
| pace-5»aving Computer ггоаи Circle 196 on Inquiry Card. Fax 44 + [0] 306-876742 
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Make your PC peripherals Macintosh compatible! 
Mediator lets you use your РЅ/2 style peripherals as if they were connected 
directly to your Mac! Use the Cybex AutoBoot Commander" in conjunction with 
the Mediator to control a mixture of PCs and Macs from a single keyboard, 


monitor and PS/2 mouse. Or allow several users to share your Macintosh with 
the PC-Expander Plus™. With the Mediator, going multiplatform is easy! 


e Works with most Macintosh? computers with detachable monitors 


e Supports VGA, SVGA and Macintosh HiRes video 


e Supports PS/2 style keyboard, mouse or peripherals 


For Sun? workstation support, ask 
about our Mediator for Sun! 


Mediator" for Macintosh 


Control up to four PCs or file servers with 
just one keyboard, monitor and mouse! 


Get the same great features of our AutoBoot Commander in a smaller, more 
‘personal’ size. Measuring under 8" across, the Personal Commander lets 
you work smarter in cramped areas! 


e Supports all 100% IBM compatible PCs, with optional Macintosh 
and Sun workstation support available 


* KeyScan™ feature allows for keyboard controlled channel 
scanning and switching 


e Built-in support for PS/2 and serial mice 


e AutoBoot feature boots computers without operator help 


To control more than four PCs, Macs, or Sun 
workstations, ask for our AutoBoot Commander! 


Personal Commander" 


Cybex Corporation 
4912 Research Drive • Huntsville, AL 35805 USA 
(205) 430-4000 * FAX (205) 430-4030 


Circle 194 on Inquiry Card (RESELLERS: 195). 
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270M8 
340MB 


$. 195 | 
57434009 3568 М , aso  LPS540A 540M8 — 12MS 35X1" IDE 259 М SOME wo /- - j 
ИЗИН 10508 DS T sl SOS hg 157% TOMB — !2MS 3! SCSI 105 — M2ESIESA 1.268 Qs iv sa жм SlagdGaprec Lose. SUUS 
STI1950N 16868 OMS 35 HH Fast SCS 175 LPS340S 340ME — 12MS 35 SCS 200 M2691 ЫШ 3545 35^ SCSI CALL eon arae 2c — DE 
STI2550N 2.1468 OEMS 35'HH Fast SCSI-2 (224  LPSS40S 540MB 12М5  3.5Xl SCSH-2 255 M2900 21006 10505 35' SCSI CALL 1505 CD ROM 16-84 SCSI Card Kit....375 1MBX'9-100NS 9 CHIP SIMM /. En 
ST11950N 1.668 08М5 Fast 559 00р PHOBOS 1.068 9.55 3.51" 5052 4 MAIS 2168 OMS 33 SOSI САЦ 1515 — 16 BUSA-SCSL2KIT........... 0 MBX NS 3 CHP SNM, 5... 3 
| 5712009 2.168 09М5 Fast 552 19g PIMOS 1408 à95MS 35' 5050 704 M209 3168 1054525 SCSI CALL t522 (5 B4 THYZFD KI... { 1MBX9-80NS S CHIP SMM .. . 44 
57152209 4268 09М5 Fast 6502 9035 Р21605 2108 9.505 35 5052 10 Bus Master Complete Kt 1MB X 9-70NS 3 CHIP УММ. .... 
57151509 42GB 08М5 Fast 5651 22 | Sea ер Leads. 14 198 X 9-70NS S CHP SMM, .., 
ST11900N 1068 09М5 LP15' FastSCS2 09 ISA-SCSI AUDIO KIT .. 102003 ле 
STI2400N 21GB OMS 35° 25:56:25 109 id i ê $6059 CHP SAM 
514108009 9 068 ПМ һи? 3408 dor ا‎ 1 -. 
SCSI-BARRACUDA „сы! П BSA ATL TS asa жел SIM 
| © T200RPM AND 1024K BUFFER MAKES THESE THE © FACTORY NEW- 2 FULL WARRANTY 274ZW FAST WIE SCSICARD........ 34 осек оёну cag... sof 
| FASTEST NON WIDE SCSI DRIVES ON THE MARKET DISK A n a uas USERS NOTEBO УК DRIVE 28421 Fast 50510 VESA..................239 256K X 9.7005 SIMM —— 
61119500 1.568 O8MS 35°  FasiSCS2 1175 0552107 SCS 1 YEAR WAR m APA-46) Sie SCS CMC SOES Card.....289 256K X 9-G0NS 5ММ...... ...,,.!% 
STI25S0N 2168 0805 35° Fast SCS-2 — 12M 057320 2108 E Н 51-1 MKISZFC 126M8 1505 199 Fist SCSI EISA. п arira e ae 
STI5150N 4208 0805 35° Рав 50520 2099 USFS 33:08 JIMS 5258 5054 МОЕ пав s 28° Dx 2s [е ГОТ lê AMD X B-BORS SM >.. TS 
0525359 3568 MS 525° 554 MODNE253 25848 1505 25° DE X5 |S — е ИВИ БАМ. > 
MZ с МЗ ISMS 25° DE 344 | Fs SCSI VESA a es سا‎ 
+ t =] fast SES. - ا‎ 1M3 X 9 Ю0К5 SPP . 
МКК 504M3 ISMS 25° DE 51 | ТМВ X 9. BONS SIPP . ў 
m: NCE A Pp 19-70959. ү 
FACTORY NEW- 3 YEAR WARRANTY DI m Mu exe 255K X 9-BONS SIPP. ` e 
AC2340 — 234048 PS/2 50, 507, 60, 70, 80, P70 gu PASE ER... ыды, 
4420 10008 NS don) 125M8 ^ — 15MS IDE ш LO m ОЕ ЮМ КЫЯТ Bushs FastSeo......... 228 DX x960NS SPP .........1) 
AC2540 — 540M8 1105  35Xt' 200MB 15М5 IDE 349 Бн 508 og КТК ВБА Ра 59А... ...... ) 255х36-1М8-7095 Sis $5 
AC2700 — 73098 10м; 420MB 13М5 IDE 399 "KITS? DESE SCSI OFFER... . 585 — 512X36-2MB-70NS . "5 
АСЭ1000 — 1083MB 10% 540MB 12MS IDE 499 CO Caan TTS? SESRMDE SCSI (SWGLE S) .. 375 E MMU -TONS EONS e. RIED 
540MB 12MS SCSI 499 OS Segale сс rass мо O OME TORE... er DIADA 
1.26B 12М$ SCSI 7% | -— pee — "ID EE. EC 
АКАН, TLE _ ST9145AG — 128MB 16М5 275 15X36-64M0-70NS/GONS ... , , 2395/2415 
SCSt-2 8179 — ST915046 — 128MB 16M5 СА E BEANS ШИЯ 1X32-4MB-70NS/GONS. ., oa s a o 145 155 
IBM PSA & ^s INTE INTERNAL DRIVE KITS nu Yor 16MS 215 ча ,U; 2X32-8MB-TONS/ONS .... .. 290310 
н 305 - — ; 1 „„ 12 ЭБШ) 
» 2^ ЗЕН to: Tus chi, 7130 ВШМ — 0. 965 X32 3248. TONS EONS E 
y А aes Ts " DE $585 1955586 524M8 «ем СА T1348 Paaie Port io SCSI Pius 149 1632-6448-708S/60NS - , , . 2795 2335 
MCITO 1268 945 350° SCSI-2 T чре p = anii 
Miss 10 MMS M S32 —— IM Чапо © oftesulogic 
ЖЕ 17% чм ^, се 
МИ 4168 BUS 35 — 305.2 2275 = — Be ш =. £4 
-23 7488 + 2 H m  GLS2565 — 256MB — 16MS — 39 29 нд Sop Wide SESE . $235 
THESE DRIVES ARE FINE TUNED FOR AUDIO & VIDEO APPLICATIONS = "n TEH- - 
MC2210AV 1068 1005 StSHMV 7 7 - DOMAIN S 0. mai 
| MC2Z17AV 1768 1005 SCSI-AV n е 375 - TWC-t6505? SCSI? а/е B Drvers „$306 2550 140086 ЫА 
{шиш Б ш | 8 твы кен 
StS "t : == === "1 | 
Inm ed TS sucus 250M8 S ete MA ees 10503 SOS | pide CACHE MEMORY 
| 4250M 11M SC 5I 229 N | SMS 1735 $7H „а 
| WICRODISK Т 1.768 HER PCMAC 1549 — 270MB 125 iD: 195 Он 20468 OMS 35 144 =] $4207 ss) Ег 
| MICRODISK AVLT 1.068  10MS 35° PC/MAC 1380 364MB 12MS IDE 214 ШЫН — 42568 11MS FH 2694 orem DERFODIIPA 6. B8XB25 . 400 64Х115. 15% 
| MICRODISK АМТ 1.768 10М5 35" РОМА — 1888 — 527MB 12M5 IDE 314 ТЕУ e , Ута Go E ILE. |Б 679.. MHI N 
| WICRODISK LS 3068 1305 35° PCMAC — 299 — 728MB 12MS iDE 304 ew SAAT к - 15x 4-20 | BAe 
| 105248 BEMS IDE 854 2 С i dh چ ست‎ "P вте x39 XD 
К 51125500 21368 BMS 35 2280 ОЕР POS" 6. АН 
[Г] HEWLETT UE SM ee ATH CO-PROCESSORS 
| "EB PACKARD SCSI ACCESSORIES IET TT NNNM 5 л €—O 
FACTORY NEW. 1 YEAR WARRANTY HAR ЭМИЗ Uae AR agrum ви BoBC ¥ 
ИРУ ae FACTORY NEW- 5 YEAR WARRANTY D DRIVE EXTERNAL CABLES —— 287-28 ESM 2AMBPS 1% уруна R STOO CY 
mm p um scsi CENTRONICS 5010 5091... .. -$80 CDROM KA 505:28М...........-7 annm AT RC 
TAN IN E ME: CENTRONES 50 TOCENTRONCS E leedeniee sme SESS MO 
35" 1" CENTRONICS 50 TO CENTRONICS 50 6FT . 23 ые we aE у ас 
39 1 CENTRONICS 50 TO CENTRONCS 50 37 20 WROD DEFDNIPS S. Q5 ЮКИ WT 
151 5 Maxtor CENTRONKS 1008-50. ........ MO 807 И.85 е0 meen Wa Tm 
| m» атан — C.S @ EUR КЭЭ BMC TE. —— —— 
veshisss eto S depen ee MOVLBOS 9 r BS 4 0С АТ, 
35' + SSH TO SoSH VL-BUS ШЕ (0 2.45 ксл 290818 2987-20 НІ П 
7345 — 345MB 14MS 35% ЮЕ $189 AC MER STANDARD I 
ТЫА S40MB В 55 DE 2 ur I OME TIMA CONTROLLERS 
7546A — 540MB 12MS 3.5°X1 Е 249 — gray einem econ SD NPPGUSUNSRLUAAORE — 75 гача м MAMEN 
тт Е та e н 083406 345МВ MOBILE МАХ IDE HHH 50 SESI ЧЕР RESON Б CONNS 7 DEVE 20 SOA AT Ал PAR? TIRANE CYRIX STX xu 
| тена - too "ТЕ Ami T Ji Soler Е 083408 540MB MOBILE МАХ IDE HHH СЕ PAPH RIBSON 3 CONS WINDER 2-158530 20270 19827 1 GAME Осан SENE ACT 
| "MATS Hg Рд Ый. rae DR3410 105MB PCMCIA FLOPPY B D: CABLES SET H PESE LE SA | O KTS 2020 гух AMO) SEE DMT 


MOBILE MAX 


| 437 Chestnut Street, Philudelphin PA 19105 тетер Galery — 
| HOURS: 9O-XO-(6- XO/ZT. e 


TTO-OQO-X:0O0O 


ү. ig ftg phone cali away: 
| ut a aperienced safes representatives fo 
saistan ecting and purchasing the prod 
, i + Hm 


SciTech 


SOFTWAR 


FOR SCIENCE; с" 


| MICROSOFT IMSL? 
| МАТН & STATS LIBRARIES 


| Complement Microsoft FORTRAN PowerStation with 
Microsoft IMSL mathematical ond statistical 
libraries! Seamless interface with FORTRAN 
PowerStation allows you to port Fortran code devel- 
oped on other platforms — induding calls to the 
IMSL libraries — to the PC. 1,000 precoded, tested, robust routines. Reduce 


pe FORTRAN 
POWERSTATION 


Develop & run Fortran programs of virtually any size 
- & complexity with Microsoft FORTRAN PowerStation 
É family of 32-bit development systems! Migrate 
"wr Fortran code from other platforms with little or no 

| Mole modification! Get unparalleled price/ performance! 
Save time in code development and maintenance using the Windows integrated 
development environment. Coll NOW to order or request a FREE Test Drive Kit! application development time by using the extensive online Help. 


DOS & Windows price ................. $339 DOS & Windows price ................. $495 
Windows NT price ........ eee ree rre Windows NT ргїсе.................... 


IMSL с NUMERICAL AND AX РУМАМЕ 
GRAPHICAL LIBRARIES Effectively manage, analyze, 


from Visual Numerics™ explore, interpret, and visualize 


Optimized for Microsoft ig your most complex equations 

Visual C++ Compilers е, and largest data sets. Solve prob- 

ы С lems, uncover and convey mora 

knowledge using integrated 

numerics, statistics, mathematics 

ond advanced graphics, including 2D, 3D, 4D, animation, contours, meshes, 
surfaces, overlaid plots and much, much more. 


LMS DUCE oc es 0. оа ct ee ee TI $969 


Save 75-95% of source code development. 
Mathematical, statistical, 2D and 3D grophi- 
col subroutines written in C. Includes full online documentation with hundreds of 
copy-ond-poste code examples. FORTRAN libraries also avoiloble. 


Windows NT price ILS 0D $1,149 


STATIab | 


Explore and analyze your data graphi- 
cally with STAT/ab, a powerful statistical 
tool for data analysis with user-friendly 
point-and-click analysis and interactive 
exploratory graphics. STATIab includes 
descriptive statistics, factor analysis, multiple regression, clustering, powerful 
statistical mapping, an integrated data dictionory, flexible import/export (0+Е, 
ODBC) and more. 


Windows price ...................... $595 


| WINDOWS" 


À single framework for all types 
of electronic data-text, graph- 
ics, images, video ond voice. 
Access, combine, view and man- 
| оде data from many sources; 
= automate routine tasks; track, 
exchange and present information in one integrated environment. 


Windows price ...................... $995 


Oy чы gap а б ee ыз Ge am o sm‏ سے 
ee —À ee усш.‏ € 
с)‏ ساسا ے الا ud‏ مدای 


2 
| | \ а. 
To order or for more information call 


1.800.622.3345 NN 
ask for our free 116-page catalog with 


more than 1,750 products! |a= 
| t tests, multiple regression ond easy-to-customize graphics. Lexical anolysis lets 


you process open-ended questions. Disponible en version froncoise. Resellers call 1.800.622.3340 


CO — ЧЕ eee SciTech Tel: 312-486-9191 Fax: 312-486-9234 \ J L 
à; SciTech Intemational, Inc. 2525 N. Elston Avenue, Chicago, IL 60547-2003 


Easy-to-use survey softwore for Windows f 
thot makes it easy to design, administer | | 
and analyze survey dota. Questionnaire 
design automatically creates validated 
dota entry screens. Includes comprehen- 


sive descriptive and multivariate statistics induding correspondence analysis, 


Circle 219 on Inquiry Card (RESELLERS: 220). 


HEW Prolines 4/255, 4/33, 4/50 


31 E N м. M i 
er: ot گیا‎ - 7 
J е" "n ‚с. E wis ? 3 


AST 
Ромак 4/2551 4408... 51 
148 5769 
Ромни 3/258, 3/255, П 45... 590 
Premiem Exec 285, 28051/20, 25, 25C 3... 549 
Brave НВ 484 ш ‚925 
ш. 500 

Compaq 

HEW Acro ta... 520 
ib... 89 
MEW Concerto 486 (ep... $209 
Canha 3/20, 3/25, 3/2% җыл 
Cantera 4/25 serios Aw. 5169 
UU... $365 
LTE 3845/20 4. ... S29 
NEM LTE Elne w. A 
LTE Lite 20; 25; 25; 258 448... 529 
SME. $995 
1643 S789 
LTE Ute 4/25 шщ 521% 
UB... $399 

IBM 
MEV) P5/2 CL575X and ThinkPed 700, 08... S209 

" 700, 720, 7204 755 | | ........... S309 | 

Тема .__ $1059 
MEW ThinkPad 710T 48... S189 
ш. Sit 
N51 Hetebeck (АД) ME 5M 
AB. _ sn 
1405X, N335X, PS/Note 132 48. . SH 
1405X, P5 /Hote 132 ub... $795 

А МЕС 
NEW төше Versa (all models) Alig $229 
{treada 408 & SOE models) T Ж ) 
HME aay, _ 5057 
Ultralite I, $1/25¢ THE $79 
ams STF 
Што Ве 51/20, SL/20P № _ S79 
B ..........52% 
ProSpeed 286, 185$Х /16 ams L... 5179 

Texas Instruments 

TravelMate 3000 (oll models) ۹ | 
MEY) TravelMate 4000 (oll madels) 448... S189 
14408 3L 599 


PERSONAL COMPUTER MEMORY 


НЕМ Pres 


AST 
fa 
AME 50159000 $152 $ME 501152002 _ S349 
Bravo 2/251 
MB 500710 


ш — 50082 

4 | Pro SX/25, Brave 3/33s 
24 500962-001... 389 В 500962-002 .. $289 
гру n Pro 48600 /33; $X/25, Bravo 1C 4/255; 33; 335; 
50d; 4/6684 


2MB — 500987.000 ......572 4M8 — 500987002 .. $159 
Premium 385/25; 33; 331, Premium H 3855X /16; 20: 25 
1MB 50078000000. . . 47 


Advestegel 485/25; 33; 13р; 5X20, Bravo 4/33; 486/25; 
Premium 4/25: 33TE, Server SE 4/33 
M8 80-00 
3 


00718-004: 7 — 9 
Advantage! 486/25; 33; 33p; $X20, Power Premiem 3/33, 
4/33; 335; 50d; 66d, Premigm 384/3 ү e 25; E; 2518: 
33; 336; 33TE, Premivm 1 386/25; 33, 485/33, 4865/20 
Premium Server SE 


4/33 
400 — 500780004... S179 AMB 350070000). S358 


Compaq 
Prolines 3/251; 3/2513 


288 — 141738000... S89 141742.001 .. 5319 


IME 141692001 ....... 59 2м8 141683.001 _. 535 

AME нин. ш 14105-01 $354 
DeskPre 386-20, 25 

4B 1130132001 5180 45 1134501 _ S24 
DeskPro 3863/16 

408 11253300! SIO 4MB 1135344001. $255 


шщ DeskPre 3/25% 3314/2515; 334 661, 286M; 386N; 38551/20; 
7*9 TT. ZON, SystemPro LT Series, 


Portable 4864, M Series 

МВ HENS tC 

шз 11050001 _.. 5181 848 112877401 .. 5354 
PreSigia PC Server 486/33; DX2/66 

II 149320 001 SA 
DeskPre 185-33, 486-33, 5 " 

MB 01514-001 ..._. $99 BB 114541-001 .. $379 

Dell 


е rata 


1 
Powerline Workstation 420; 425; 412; 450; 4S0DE/2, 446DE 
мю 310246 . 905 ш 310248 __. 2 


КЕМ Powerline Workstation 420; 425; 433: 450; 4505t/1, 44551 


ZIME Ки 310-2830 ............ $1700 
Perlormance T, 1, & M series 

MÊ 3103315 ......... S181 JOG 310-331? ...... 5640 

Hewlett-Packard 

Vectra Q5/155; 20PC, R5/20; 20C; 25, 25€ 

и 2016434... . 187 
Vectra 380/159, 385/208, 386/256 PC 

248 р „597 848 — D244A .... 5310 


Vectra 485PC; 257; 337; 4853/20; 4/25; 319; SON: 66H 
2MB 02381A ............ 555 ВАВ 021524... 5354 

Место 386/25; 480/250; 485/330; 486/500; 485/660 
248 0204 .... 


-.—.985 SMB 021521... 5354 
Vectra 386/33N; 33NI 
2MB  027741.......992. BMO 07154. 310 


IEIVIO 


LAPTOP & NOTEBOOK MEMORY 


m" 


. 


Toshiba 


ЗҮ MEMORY MEMORY 


T1000SE/LE/XE; 2000, 20009X; 5Хе, 248... 599 
T1200XE, 1600, 3100£ 2... 989 
1210057, 11800 Series 08... ..5w9 
E ut. 5 
HEW r2400 __..... S79 
T31005X, 32005X, SXC 288 en 
AMB .......—... $149 
133009 408... 5109 
(o MM-— 51H 
TMB ............ 5915 
B T2400 TI ‚ 601% 
i$ . 419 
14400, 16400 (all modes} 408. 518 
Ы яя 
HIE 11900, 74500, 14600, 14700 (sl пое) Юй ain - 
I 039 .. S99 
T5400, T5200; 15200C, T4500 10...99 
Zenith 
Z-Hete 3201, 32015, 3251, 3251« TMB _ S108 
143 SH 
I-Mate 425 Series Minin — 499 
Z-Spert 4205, 4255 ш 9183 
MastersPert 38651, SLC, Че 1M $90 
MastersPort 39652 240 ..........999 
[Кү 1-5 MP... 522 
€ na. ... 549 
SIMMS 
Caste" 
DIES A г = д ^ 
(DD oai... 543 
1x36 .... *169 
12х36 .... *339 
IMB x 9-70m (9 chip) mmn „a AG 
СЕО DT a e $85 
| AMB x 9-70m س‎ „55 
ТИВ x 35-70 (448) Е 3 . $149 
ENHSIT S 530 


NEM! AMERA tnsorprise 386, Nordia 384, Sprinta 286 (el models) 
[ui 


28 WA... 9M WA cum 


om sno ЖЕЙ AMERA Enterprise 486, Herdie 486, Sprints 486 (ell models) 


ub wA... 5195 1 ҢА E 
P5/1 185, 3365 

TAR Doo — _ $82 

м5 VIP. oii S ON 
P5/1 Consultant, иш, Expert models x43, x44, 
PS/Veleopeist ell models except Cxx series 

D WEM. ———9M 
P5/1 Consultent, Essential, Exper! models x76 

1543 i 9607291 $639 


PS/2 15/284, 30/286, memory adopter 1497259 
К ӨШ 1 


290 Kil m 1 
P5/2 355X; 15, 40SX, 502, 555X; LS, 6551; LS, 70, XStaticn 
748 65088 SL. 985 


PS/2 70-А21; A51; B21; 851, PS/1 Consultant, Essential, 
Expert madels x11, x13, 114, PS/Volsepotet (xx saries 
2N3 HEN. err 
P5/2 355%; 15, 40SX, S55X; LS, 655X; LS, XStatlon, PS/ 
Valuepoint Cxx serles, adapter board 343011 or 34F3077 


AMB 342933 or 8719377 5191 
PS/2 355; LS, 405X, P$ /Vclsepoiat Саз series 
sl KD. — —— — Й 


PS/2 90 XP, 95 XP, P75 (pairs), 56, 57 (90), P5/1 Pro M2123 
13 “50901 


PS/2 90 XP, 95 XP, P75 (pairs), 56, 57 (oll), 
PS /1 Consultont, Essenticl, Expert medals x11, x13, x14, 


| 
ul 


PS/1 Pro M2121 
43 6450128 5181 
ш 6450130 $394 
Expunsion boards for 50, 502, 555X, 60, 655X 
TEME v/248 Hum... $199 
NEC 
Jj image 425, 433, 466 
ANS 41012002 nun SIBI 
148 410-1200 5847 
Reody 425, 433 
Aud | -——— NY — 
18 'w——— 
PowerMate 285/12; 5X /16, 5/20 
28 Kt 06410803... $98 
PowerMate 5/20 = 
248 (PU Upgrade 064103101 aannam — $159 NEM 
2M8 Exp, Beard 0?-410-102+1@................. 0 
Zonith 
I-Server 41552, 43:300, 45010 
498 ШАЙ EN $152 
pu MI-102 $31 
Zenith 1-385/20; 25; 33, 336 
L9 ШОШ 0 5. e. $88 
E  ——— ШЕ 
Zenith 1-3885X /20, 2361P+, 145 


Circle 199 on Inquiry Card (RESELLERS: 200). 


REMOVABLE 
TECHNOLOGY 


I E- LIII ht, 
BEZEUEWETJ чы 


: 
j 


2 Е 
- wa 


Megahertz 
PCMCIA 2.0 Duin/ fax 
ЕГ л ОА SA29 
7 АКК 14,500bgs FAL Modem 61144/Gold 07144 5202/5235 
14,400bps FAX/ Modem direc conem te selective roldor phones _ $307 
Packed Medierne бэт i Ty тїш perl 
14,4000gs Лобан. 9139 
Hayes 
Коло 14,400 Fox/Modem, internal/External .......... 5122/5144 
Optima 14,400 Fax/Modem, internal/External ............ 5387/5390 
Optima 14,400 fax /Modem Pocket External $307 
Моко 78 Bbes Foxy Modem, ber! 5071 
Opia 78.869 Fox/Modem, Isternal/External 5382/8435 
US Robotics 


ч Worldport 14,400 fu, MCA ............................................. 5:99 
BS? Spotter 14,400 fax, Et /Int — $119,399 
Sportster 28,800 fox, Ext int, 34... 9259/9139 


MONITORS 


MAG Innovision 
MX15F, 15" Energy, -28dpi, Flat 1780 x 1024, 60H2, MRI, $459 
DXESF. 15° EPA, 74, flet 1280 x 10241, БОН, MPRI (тот. SAS 
DXATE, 17" Energy, opi, fot 1280 x 1024NI, &0Hr, MPRII ... $640 
MX?IF, 21" Energy, .2Bdpi, Flat, 1800 x 1280NI, OH . 


CD-ROM DRIVE 
| * Double Speed, 230ms, Sukh Е 


f ueenal drive 
| * CDC- 005 Interface card 


ое Ыс. gS 


* One varwarranty’ 


CPU UPGRADES 


Pen Cyrix 
i Ират пгт 


ABORT 534. (ФМО 20/00 5252 
G445:2)/0..... 992. GIBSBT2S/. $52 
ами 


Evergreen 
EM Evergreen Rav ta 434 
3849316, 20 2/53 ss sss 9/29 
38005323... ЖУЙ 
DDS 12/0 ..... 49/559 
Intel 


intel OvorDrree Processors 
OvarDrive 486DX-50 for 4845214, 20, 25 „ 5199 
OverDrive 4640-56 for 454032 ...................................... $193 


NEW бене ABBAS а... ss s. 909g 
"EY Qubie $0160 = = $479 
Kingston 
SLC/Meve ш сти tpa 
ЫН (10)... 5219 SOME (SL). 5199 


LASER MEMORY 


Conon LBP-4, dlite, 4Plos 


1AB 2230 ...._. S10 248 N/A... 5145 
HP Laserjot Iisi, 4, 4M, 49, 4SIMX, XL300, InkJet 600 

AMB (0654 .. .. SIG) BUB COA. . SIH 
HP LaserJet ILP, NL ШР, ШО 

160 34/8... 50 nmm. 9n 
HP LaserJet Il & IID 

248 334448 ........... 5110 AMD 33458... 5195 
HP LaserJet 4P & MP 

N MB (CA 57 

HP Laserjet 41 

IMB — (2024A ы 
ТЕМ Loser 4029 oll models 

2ME 118331 595 4uB 1183335... S157 
Okileser 400 

maB 270014701 $4 MS WA... 9106 
Ponoseak 4410 £ 4430 

2MB KAPHA S128 AMB N/A SIM 
Ponasonk 44501 & 4420 

ME X031 512% AME WA $139 
T end XL 


STANDARD! 


Kits Include: Drive, Interface, 1 Cartridge & Software! 
Drive Internal External Parallel f 
10548 35 ....... "5319. = = . 43 
1098. 35... "5514 к — $842 
* Interfars cord nol induded 

(Drives & Cartridges may be purchased separately) 

,ARTRIDGES 
“OSB . s — 200. Sp 


51,729 


| Beethoven SuperSpin Double Speed, Int. Kit 


Memory Guaranteed - 100% 
Compatible in form, fit & function 


All products user installable, 
installation instructions included 
with most memory products 


FAX /MODEMS Free тта: support & direct dial 


lines for immediate response 


q 


Government & educational pricing, 
special volume pricing 


Overnight delivery available 
No surcharge on credit cards 
Corporate PO's, APO/FPO's welcome 


DON'T SETTLE 
FOR LESS! 


WE $TOCK 
MEMORY UPGRADES 
FOR THOUSANDS OF 


800-224-9866 
71 4-448-7750. 
(714-448-7760 


Monday - Friday, 7am-5pm, P.S.T. 
Saturday, 9am-3pm, Orders Only 


pec 25, 
nf "a 


First Sovice International, Inc, 
7 Journey * Aliso Viejo, СА 92656 
Compuserve Address: 75151,2421 
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THE SIMPLE 
CONNECTION BEHIND 
COMPUTERS AND 
BACKPACK TAPE DRIVES. 


It's fast. It's small. It's reliable. It's incredibly compatible. 


Backpack is the best selling parallel port tape drive and [Mbps transfer rate, Backpack is the smallest 
on the market. We'd like to tell you why. and fastest parallel port tape drive you can buy. 
With Backpack, tape backup is quick and simple. Micro Solutions is dedicated to the perfection 
Just plug it into your printer port and it's ready to of backup technology. 

use. Мо hardware conflicts, no slots required. One CD-ROM. hard dri d.disvatte В в 
model fits all IBM PCs, compatibles and portables, ыу aq a aig 


drives are also available. Call today for ordering 


information and a dealer nearest you. 
Backpack can store up to 250MB on a tape using 
data compression, is completely OICBO compatible, Telephone 815.756.341] FAX 815.756.2928 
and reads QIC40 tapes. With its compact size MicroSolutions |32 wes Lincoln Highway Dekalb, IL 60115 


Call toll free: 800-295-1214 


Circle 203 on Inquiry Card (RESELLERS: 204). 


regardless of CPU speed. 


T. Ky = 


em 
-— 


J am GE wc 


T P J- 7 
TIS Ld [ZO - 


T 
ш 


| 


COMPUTER 


ШЕ ИШ ЕШ ЕШ ЕУІ 


2446 9969490449905 "4mm 


spe 


CFA1060A/$.... 1060MB 10M5 ORCS $3545 


Maxtor 


1544$ 
JaSwe کید(‎ 
40538 1405 


5498 1205 


326 WESTERN DIGITAL 


.212M8 TING 13° OE 
зе 25 35°DE 198 
423498 131ME 3.37108 $218 
13248 23.5"I09 $304 


Cyrix 


2 Hord Drives МЕМ 

2 Hord Drives Ц... 
Hard end Floppy T pe m 
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Adopiec 1742A 32 BIT ESA 
Adaptec 2842 ЫК {VRB} 
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07с9262 24 ....... 

Hord only бы 58 

Hard and Марру з= /\..................... DIB 
Hard Dove 

Масњ Poppy с... 
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BIDA73IMHZ_ $19 82587254MZ(5€) 930 
83D87-40MHZ._ $48 8358733MMZ[S) $44 


BO4860X4/100 
PENTIUM 60 


PENTIUM 65 
PENTIUM 90 
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Ti feces DOS. DOS. vene С А курч 


2 ON Easy To atoll - About V5 Меле 


For U. 5. and Canadian Orders only 
HOURS; М-Р GAM-SPM / SAT 10AM-2PM PST 


TECHNICAL & CUSTOMER SERVICE CALL: 
(702) 294-0204 


PURCHASE ORDERS & INTERNATIONAL ORDERS 
FAX TO: (702) 294-1168 
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Due To Our [rm Volume of U | 
Products, We Are Able To Offer You These 
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Printer Port Connections Are 
The New Tools Of The Trade. 


nce you discover just how easy it is to 

y install a backpack CD-ROM drive to your 
EE" computer, you'll never be inconvenienced 
by conventional installation methods again. Just plug 
backpack into your computer and you're ready to go. 
No interface cards, hardware conflicts or expansion 
slots required. Because of its unique printer port 


programs and view Kodak" Photo CDs too, with 
CD-ROM backpack. Compact and versatile, you can 
expect backpack to go wherever you go, bringing with 
you the wealth of information CD-ROM storage makes 
possible. Printer pass-through is included. Tape drive, 
hard drive and diskette backpack drives are also avail- 
able. Call today for ordering 


interface, backpack fits all IBM PC compatibles and information 
portables regardless of CPU speed. іп addition, a built- and a dealer 
in audio circuit with both headphone and line output nearest 
jacks allows for connection of sound cards or Hi-Fi. you. "is: 
You can run thousands of your favorite multimedia 
CD-ROM Drive 
MicroSolutions 


132 W. Lincoln Hwy. DeKalb, Illinois 60115 Telephone 815.756.3411 Fax 815.756.2928 
Call Toll Free 800.295.1214 


Circle 205 on Inquiry Card (RESELLERS: 206). 


Megahertz 

28,800bps PCMCIA 

Fax Modem with 

XJACK™ 

® Data: V.34 (28,8K bps) and V.32bis (14.4K bps) 
© Fax: 14,400 bps send/receive @ Flash ROM field 

upgradeable ® Includes data/fax software for 


Windows" ® Five-year warranty and unlimited free 

technical support from Megahertz 

28.8K with ХЈАСК........9449.88 cow 46849 
14.4K with XJACK........$229.00 сом 37757 
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€ Passive-matrix color display # PCMCIA slot: 

1) Type Il € Weight: 4.0 ibs. 
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xe, e — M OOD Nanao F340MW 15" 
Uttra1& Ethornet coax ................... = 09 Jumbo 250MB intemal............. sss 1684 NEC 3Xp Pius 306.62 Мам Мало FSSQW ro 
м. ч NEC ЗУ 18°. 
1 NEC 3FGe 15°....... 
C 4FGe 15°... 
iie NEC SFGa17-.... 
RTE NEC 5FGp 17^. 
— p NEC 6 p ———— еы 
= { NEC ХЕ 15°. 
E Еже 1067. . . . . ... 118.12 а Orchid Sound Wave 32 SCSI... .. . pem 
Eme 108T Gok... 618.61 Tape 250MB internal .......... - -— 10.85 Pioneer DRIM804X Ouadraspin 6 disc .......... 1019.00 EC 2! = 
EtnerCard+ Eie сотбо... — — 139.87 Floptical 21М8 intemal _........... 178.27 Plextor «ріех quad external... 6599 Sony 178E1 17° 
3608 E 8 | ERE. 290.88 150MB interna! 31478 Plextor 4piex qued intemal 499.68 20 
3512 Eternal 1442 port hub 108T тае m Sigma Designs Rea/Magic Lie... ................299.03 
PCOOOWS ААСМЕТ 119.82 са "M | Sow COU-BIA 2X EIL VGA & SUPER VGA DISPLAY CARDS 
. 454.44 Sony COU-55S 2X intemal SCSI .......n-n 218.84 " 
‚454.44 Sun Moon Star CD 2X kit into... 146.79 ADS УВА E N m internal ............ ==} ne 
02.60 Sun Moon Star CO 2X КИ interna! w/sound ...... 214.93 TI Graphics Xpression ISA 2 ea d 
...19.81 Teac 4X rier . -289.41 ATI Graphics VLB 2MB a 208 20 
Toshita 3401 SCS! CD-ROM extemal.........399.79 Ec ede — aa ROS 20 
Тозмёа 340! SCSI CO-ROM intemal... mi. Re) ATI Graphics Pro Turbo [SA 2MB _. — ~ 79 
MICROSOLUTIONS Toshiba 340: BCS! CO-ROM kit external ........329.80 ATI Graphics Pro Turbo VLE 2M8 .. . 388 79 
Turtle Beach Monterey sound cand ...............249.77 An Graphics Pro Turbo PCI 2MB ... . 389 79 
Backpack 5.25" 1 2МЁ Roney parallel... i oon m Gamers e ل‎ Fo IA 1MB. 95 69 
F Diamond f 64 ISA 2MB ... 199 00 
раа О سا‎ EE TS EU E -- PAM 
Backpack 250MB tape backup parašei .......... 29.80 -— HURTA | tne cm ба Ре! 2MB M м 233 
12X12 serial and АОВ, .........................212.96 Horculas Dynamite 1M8 199.89 
| Horculas Pro ISA 2M8 197.48 
XOT accessories... ЄН сез быны Ai r^ Hn "m 
SyDes Hercules Dynamite Pro VLB - 
Hercules Terminator 64 
i i Inted ‘Smart Video Recorder 
= n 7 
Pro Note 42MB paralel ................................. mr DB II! 12X12 4 бийол................... wunê | Intel Smart Video Recorder 
Puma vna TTR sia va TET "mu xt DB lli {2X12 16 button 248.50 | Orchid Kelvin 64 ISA 1MB 
BOMA wit + Cl | een 5.1 DB Ili 12X18 жае ی‎ ае. 1 - Orchid Kelvin 64 ISA 2MB 
Puma 105MB paralel ......... ees 382.8? pressure реп ......................... 380 Orchid Keivin 64 VLB 1M 
biarin 105MB IDE internal _ n Lot Slate 12X12 16 button... _. мэм Orchid Kelvin 64 
ic qi + 1 i i i | | | um oes == yi = 
И You Find a Bett NASDAQ عاك س‎ Ситен MOST ORDERS 
ILC, VENIS UY BUY WITH CONFIDENCE i e LA SHIP THE 
Before Tou Buy СОМ 15 AHASDAG таа چ‎ mitad s o d ee Pae mam am и a Ыы 
= E LII aum TE шагыл Sty ыш. А "Pru LL = = E ч ет == на 
300) 959-4CDV gy E —— — SAME D/ 


1 А eee eo bee Ge eg ee ee, mm. ang 
— E 2 & B Рин 441 cmm hım sum Gc oum ZERTUEY "ыга ГЫЙЫ ый кєй doo Wo gebe, йш} ы 
mung t. “щш пра рыла] ШЫ] EO FÉ ED Ub uum ue be Айлы] Rand 


i | р LL E | | | 
| VV 88 MILL [^ ل‎ 
iST А | Ef AD | reco Hewlett-Packard 
T00MHz | VIN Li... DeskJet 560C 
POR чири | | Color Inkjet Printer 


€ IntelDX4"* 100MHz CPU 
€ 8MB RAM standard \ 
Ф 540MB IDE hard drive 9 1MB video RAM 


C DW. v^ Laser-quality 600x300 dpi: 
special paper not required e” Up to 


" 4 i black only) e Dual ink cartridge 
Ф intemal 9600 bps voice/data/tax modem Ф Software Sppm print speed ( 
bundie: MS-DOS, Windows, Lotus 1-2-3, Ami Pro and system—prints color and black simultaneously 


Organizer, Phoenix Fax, Prodigy and America On-Line e” 100 sheet feeder 
5 BETTER xs 
а" с. 234 /'9./29 CDW 38421 2 


C1400 AF В’. 
‘Special Purchasel........ S16 y У. а ги cow 43675 s#eceevseces WES 9 
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k 1 = | p " 1 = L І 
r 1 | | | \ | 
E COMPUTERS  — g= ` COMPUTERS - lE HARD DRIVES & CONTROLLERS | і ТТА; i INE 
TOSHIBA Ду Toas INSTRUMENTS " | —— Й c | 
T 200MB — " 458.68 | 
Maec ا‎ = sep TOOM 4/50SX 200М8 dual соку ...... .2795.29 | 17048 IDE 161.73) SMB IDE 208.04 Me — áo о 
T1900CS 200MB dual color ...___.... 2347.57 TM4000M 4/50SX 340MB act color 3179.85 290MB IDE -.........1 345MB SCSI 735.14 BackUPS 400... cos BRA 
| |" 1,2 ——— 88.00 
T1960CT 320MB всі color.................—— 3239.44 SATA 
T2400CS 250MB dual ean БЕТТЕ TM4000€ 4/50 200MB dual color 2357.00 apne 1050MB IDE... “ 734.97 
4 320MB dual ans 039 : = 34 


ML395..... . . 987.12 OLAIOE gave ume — " BCSOD . 
Advertage! 4/1000 54048 EMB.. 104947 | MUCSSC..—— 101974. OLAYOEIPS d €— —— M BCS00 LAN. 17196.86 
Ascentia 4500 DMB pas colo BRIA | MSO... боор. 912.15 BC800 LAN.......—— — —— —— rn MB 
Ascentia 4500 340MB aci color. — — 3428494 | М-52'------------– 405-18 10 —-- 905.50 áp Seagate BC7$0 312.80 
Ascenta 4750 MOMA pas color nias ^nofudas $75 manulactswr reipsa (ends 12/31/94) 13048 1ОЕ..._._...187.81 HIME IDE.. 205.91 ar meid 
Aacenta Color. — .......... 8104.82 200MB IDE ........173 14 427MBIDE .. . 224.56 LAN... 
BRAVO SERIES | BJ108X AM та 261MB IDE .........-177.87 106GB SCSI-2. ... 658.63 Yripp Ыш Smert UPS Serius 
apose corones orib d: BJ230 РЕТТЕ e SMART 250 LAN m——————À 226 at 
LC 4398 170MB en 1005.71 | BJOOOE 298.44 BJC6DO color ........ 499.00 е Wa p-— — ЭИ ID me——— 179.22 
LC 4/33S 2TOMB ..........—.— oce 1321.18 Caviar 210MB IDE .._. 178.17 Саен TOMB DE -389.18 mud Rn NÉ 
ie 4/330 A лнн” b^ Cuvier 5a0MB IDE TIN i) 1 DE 5879 SMART 600 LAN ‚ээ жес RR ONKEL ON DA A CAN UN RR „31 1.28 
LC 4808 E — — — e 1489.87 _ВРӨбО 600401 &ppm laser ............. 08.83 —— SMART 780 LAN حح‎ Tae 
te yr cau esoanne ns — AD EPSON Kee IDE WAR. 2SER, Н АМЕ SMART 1250 LAN злу E 0O 
LC 4/1000 270МВ..................................@0®470 | АР2250...................96.55 102550... nn 88.08 VLD IDE tum tsoba 6 OUTLET шше. LSM 
LC 4/1000 540MBD ........ EE FT АР3250 ..146.34 DFX5000 Pius ..... 1354.86 Adaptec AVA1505 SCSI-2 CD KIT 
MT 4/66D 340МВ.............................................1909.00 AP3260 175.75 DFXBOQO. ..2259.45 Adaptec 1 SCSI? or ym 
MT P60 540MB CD ... —— 2812.48 | 1Х300.................. 1% 01 Styks = 106.85 po کا‎ т чш PCMC! 
 ————— Stylus mE 5i "er 
FX1170.. 380.00 Stylus 800... 209.8 | Рготізе IDE ISA Cache -. EN ي‎ ICom Etheriink IIl соктёю.............. 248.28 
Canon APSO00 229.71 Styus Color.......... 908.53 | Promise EIDE VLB ome | DSP Tech Portable س‎ 154.34 
мое 433 гоома 1942.0 LOOT? ..........4536 Action aser 1100 -479.00 | — —— 5855 Limes ОРТАДА ua: datefax — . 1. — .$8942 
mong — _ } LOSTO .... 454.44 Actiori aser --$95.! = AS & COMMUNICATIONS okan Ping 16/8 ....... 
[M pr iene 290072 | [01170-50799 ActonLaser 1600..924.00 | Ша gr MMUNICATIONS | 
innova SubNB 4/335 200MB pas color — — 1498.00 ‘Robotics 
HE зар CALL! 
HEWT Innova desktops CALL SPORTSTER MODEMS 
EPSON V.24 28.8K MOME w/lax..............————.—.228.14 | 
ActionNots 451. С50 120MB.« modam My qure ааны ENT | 
4 €————— Î Ê 3. 
Acción sole 4SLCS50 Hoe aaa — m —— 14 £X, gutem wax ...... ere MO 173 
—— ! — |— WORLDPORT 14. 7121224,9 
ActionNote 500С 180MB«modem .....—...1973.99 144K pocket wfax.............224.94 
COURIER MODEMS 
TBM ThinkPad Portables V.34 infernal w/tax...... onre 10re НИГЕ" 
510Cs 4/5051. С2 200M8 pas color .... 3.00 427. 
360 4/338X 170MB тюго......................... `... 1999.00 
3060 4/33SX 340MB mono .............................. 9.00 
360Cs 4/33SX +70МВ pas color ........ 2899.00 
360Cs 4/335X 340MB pas Color .................... 3088.00 
380C 4/33SX 170MB act соку 3489.00 
360C 4/33SX HOME act color... __....... 3988.00 
PS/ValuePoint Systems | 
cos rur ЗБАМВ 200300 | 1430.3 
Performance VLB 4330 270MB ... 1595.00 | OPTIMA 28.8 
Performance VLB 4330 364MB ....................2078.00 
Perormance VLB 433D 364MB .. . 1845.00 1150 13249 2130 17440 oo ” 
NEC 5—8 2138 Color™ .......... 187.43 ڪڪ‎ a - = 
2003 — — — — TE 
VERGA NOTEBOOKS ater EAT or $50° met-in rebate (enda (2391904) Memo 
2824... 008,40 4400 Laser" ........... 980 00 
йа ЧИЕНИН бини. ——_—4 179725 3123 ..... "248.00 54D0Laser".......71290 Lifetime Warrenty! 
Verta Y 2 OM act — sien 27 09 alter $50” әт 00° mai-in rebate (ende 1253114) AST Ascentia 900 4М8................................... -CALLI 
arma 5 4/33S 210M8 mono ...... 5 EXAS INSTRUMENTS AST PowerE xac 4/33SL Yena ERR 
Versa 5 4/335 210MB pas color _.............. 1808.87 microMarc Color inkjet ———7 378.0 AST PowerExec 4/33SL 16MB.._. ._......... CALL! 
Vera id 478 PSOE Dra cO LL n tE macro irte -7 : کے‎ " — ——— — =ош - 
— 2.78 x E 8I9 85 HP LaserJet 4P 4MB _.____...... CALL! 
T-— e : rd rrucrol.aser Pro 600 Р523 1197.02 eater HP Laserjet 4 4МВО САЦ 
Vene M 4/100 Ped заи T RES rrecroLaser Pro 600 Р565 1524.25 HP LaserJet 4 BMB... ener CARL 
OMB act color ....... COE 2.6 mitroL aset Pro E...........—.— —.—— 1395.48 IBM ThinkPad 500 48. CALL! 
Versa M 4/100 810MB hi-res color. — 5030.88 microLaser Power Pro 600 PS65 ................. 1629.60 IBM ThinkPad 500 a — — 
Versa М 4/100 540MB true color......... 8844. e HEWLETT 14.4 inigrnal WEAR ............ nessuno Mg | OM ThinkPad БООВМН sans mia ae 
Ready 4/335 270MB СО... 1249.49 (> Аско Snel oes ers ss ی‎ 113.81 ІВМ ThinkPad 755 4М@...___............................. -CALLI 
Ready 4/65 340MB Fors — Ó a end DeskJet Portable 310 wiGSF e 167,00 V В.В intere wax ............. - 7 ШМ Mg An lL comnininooiassasssessas ME 72 
Ready 4/664 4I0MB —— M9 Desk 500C 30884 Laci _  — 600956 28.8 extemai wax .........— — 218.30 oshiba 1000-4600 4MB _._...__. CALL! 
Reedy 5/8084 420MB 3X CO ——— е» ра 2229 74 Сенки 28 110 Lasaora <P 950.47 
Саак кя са mew MP. 141910 
АСКАН ОЛА. 7 Бе 12006 TTB ameet MM plus — 1998.72 
Force Multimedia 4/258X 210MB.............. 1083.82 DeskJet 1200C PS 2019.22 LanerJet 4S]... 2998.96 
orca 4/508X 3 NB СЕРР ОТОКУ ОЬ LI a à 4 
Force52 4509Х 420MB MM peccati | 449.17 | COSTAR 
— ^^ 1 MEL Bo Ede emt - 14446 FasTak il 14.4K Intema! WAAX ........................ 119.78 
MORE RAM BUR Morc TN | LebelWriter XL Plus DOSAN.  — — — 324.8 | FasTak Il 14 4K extemal wiar 139.84 Сай today for current pricing and avaliability! 
— | СОМ Sells for Less and Services You Better! Fg s — | 
| | Үү ҮҮ a> е ‚ы ЖЕ» АЛЬ oa а еа a ү: | 21 x rr 
| - Of T 1 OLO A = Bil,’ CALL FOR FREE 
E سس‎ E | à y LA и A A TY j - — 
{= Е i! 1 | y dA P a - A | АТ | 1111 ATA Кыт 
p AIO CAT: m Мы Ы] 7 Ф, А "7 ААЛА. COW ^ CAIALULC | 
[ b | kx a i | i Pi Y е Р " J Жа 5 - k- 
Em" L^ і JZ P8 к P v Г | 
ا‎ i FAX (708) 465-6800 ©1004 СОМ" Computer Centers, кс. BYTE1088 — | اجس یس‎ 
Bylo Magazine ner am Û cC 
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- eT TTT TTT Gg SELAI кҮп” TTF " “TARCUIDA ТАРТ TAVYa T: TT ] 
[ САСНЕ MEMORY ] CHANGE YOUR 286 TO A 486 т TOSHIBA LAPT EMORY £4 
| WASTE IUVENI | D eS eee ee v Ji. == 
. CEN" * Features ЁМ® 486 SLC? Processor, Clock 216 PLCC (Туре! 2550 Miz 27900 É .PART PRICE 
- = ro E 0 ess cocoa N IR атаса GE) RATE Out 230 MODEL. eng um E ПШ 

заат 20 - 1850 - e en САП FOR OTHER EVERGREEN PRODUCTS + + ar змо PE-PARI4U 189.00 
E o: T AEN M8 | IBMPS/1, PS/2/MEMORY MODULES) IB ^ "T 72M D. DM 

1604 Е $00 7.00 8.00 IBM PS/1, PS 4 MEMORY MODULES | T0009 XE/22005/1 1801, [o _ 4909. PÉPAXUDIU 10900 

12акха - $9.00 39.00 22.00 TEM PART КО "WORKS WITH MODEL WO. ШЕ may 2...) ера | БТК, m uu Lr Co y 359.00 
FE ILLU a = mem Tori p 3015348 512K) 392 * n о : и m AO 44008% 8 M fe Т ы. OM 152 00 
Indi: idual D-RA Chips INTEL math Chips BE... 26-206, 15786, 50 MTHR 80. - 1 . 0500 "744005 SXG 18406 m x t 10U 599.00 
— a — өш ЭР ha EE TE C Tia Ы E Pi E РЕА 20200 

п п cu E 8087 T SPAN. ASI BAL BON Nd С; сю ERE тоо П | р РЕ РАО 769.00 
аы le 80872 45.00 9a) THIS, EBE usssstbescPm оз ° BO [ TA ia a EU Wh 268.00 

ni 3 5% +] "T 8087-1 79.00 . 65S. X-Station 120 & 130, WLS, 40SX 1600 PC-PA2DO09U 699.00 

mammi КЕ MEE. 80287-XL 4900  & | Д}-А2\, А-61, B-21, 8-81, 355X 3515, AQSX, Va PI. 3057 000 2400. avon А3910 19400 

AN DM - 12$ 55 0 5% 80387-18 OX 39.00 78X3955 (12 25 m T. T2400: 18000 aMeg PE PR20200 369.00 

E ЫШ 37 З 80387.20 D 44.00 Mg 355Х, 405Х, S5SX, 058X, SL, 615 175.00 T3400CT. T2400, T 1 iU 76300 

En Z is 58 3 Mel i Чыны Meg) SSE SSLS, ESSA, AEX EN, ILS 175.00 13 Mog 1549.00 

w. M qe n5 qs BO87-DX (Does am 74.00 51 РІ1-285 ТЇ200ХЕ 2ме0  PC13-PA8306 9900 
- s хр - -> 80487-5Х (Does AN] 249.00 2Meg PSI & Р/51/3465Х-2121 108.00 ТІ 2Meg AB302U 59,00 

358 - is 2 23 25 intel SX (Does АШ) 59.00 SOT 9534 (АМ P/51 & P/S1/2365X. Modei-2121 18 00 131 2Mep PC3-PA7135E 139.00 
fan г г 7 £ 2 r^ и 3900 52072000000) tA ат imo ае, Med 15р 109.00 
ш: 2 -. > BE таш. Vae Pon PE EE. PE Sever ACE 130 OSX аме — POIEPARIDU 18900 
ny ею 39 - - Lowest price on intel overdrive chips 0016220926720: (16Mag) Value Point Performance, РС Server 466 15500 ЭМ) РРА 11000 

— — — = — —— X REET Value Point Pestormance. PC Server 4/56 1238 00 T32005X 4460 2-P. 199.00 
AMARA 6450902 (2Meg) 66, S7, 5751.90. $5, P75, STSLC XC Мей  РСТВРАЗЗШ 11900 

| ANDRA Value Point 77 436DX2, 4865X, SVA 85 XC AMeg PC19-P. 199. 
= „= r Jj MSJI2NSG72UU (teg) 57SX. 90, 95, P-75, S7SLC, $6, 56SLC, PIST, 3085, bt 1 - u : PC7-P. 95 00 

Ambra Pentum-60 4876 Meg 175.0039 00/695 00 ra ic QE Ve. dae mm E © © PCÍD-PAS3O04U 11400 

Ambra NC 42551 24/8 Meg 109 00209 000409 00 — VINEA то НИ. CR. DNUS „а ЫЛДЫ. lle — PCIO-PAB3I3U 4190 

Алуга N Series 4872/18 189007179 00/569 00829 00 хор ех | | TATPDAAY i ABTAD ADU 

peed om 4 ionis i-r SRST VON ie Fus йа, DER AVA S + NOTEBOO К, LAPTOP MEMORY 

Ambra Sprinta SLC H 2/8 Meg 590011900 [451155 (4Meg exc ABA: 95ХР, BA j TR Е -— =] 8777 — а ут — 
EEMI DDV ARL ta ГУГО 1 SS ex oi aac dar. u E O ue г Оркон Ма. ТЩ БУБА 
| CYRIX DRx 386 to 486 "pgrac е | T ac 5 ; — ALA Venture Meg wamo N 
| lo ире IBM NOATEROMAM 2 TADTÓD ААКААГ\МрРУ 

lock Doubler — IBM NOTEBOOK & LAPTOP MEMOR! | AST Brn го 8 "o SSN 00 Lu 

M ae a amic CKAB6 DR2-16/32.....264 00 ев peg) Thinkpad $00, STOCS [3.3 vol) 208.00 AD Sag cra duo meeta o 

< Сатри will асу standart 3000 CPU жийи | САВ DRX°-2040.......27400 HEN Aen) РЕ... sortie gm 02 ле 

e D ee Ae ТАРА ыры СХ486 ОР2-25/50 .....314.00 — тоодо омез) pm T. 10900 

" Easy a instal айси 15 minutes CXAB6DRY-XW66...35400 Ferro den ite бете 

The Cyrix upgrade runs at twice Ihe spoed of your | C4486 SRX2 16/32... 244.00 0761415 (4MeQ) Mae n won 

tip cache you wit enjoy 4 е АА X22040. 2440p 78115 (Me) Кү Me] 1 

on 

OF ADK and rere Ideal о! any DOS, Windows or | ^ 486 SRX2 20/40.....244, 660094 (16Meg) Mei әд » bo 

05/2 application which requires а largo amount of | CKAB6 SAX? 25/50... 26900 0761420 (400) РЕ PCA 001 109.00 

rocessor horsepower. 0761421 (BMec) рК m Pow RÀ 
Teli АГАТЫН EC FA ШЫ ёг AN £z. emn BER um a dE 19971139 
SIMM MODULES (Add $5.00 for SIPP) B^ үк | йм 5 249 00 
کک کے کے س‎ Soe С | 92 8804 (2Ме)) UI ?OE 
A0NS SONE GONS 70W3 GINS 1005 оной МЕ E A NS. 

1Meg x 9 (3 chip) = * 4800 4250 4100 4000 - | de MI BE ce DEOR 286; забу 1097159 

1Meg x 9 (D chip) - - 4650 4500 43.00 39,00 Po MAL dies 229449 
4Мәд x 9 - - 16200 150.00 14600  - MODEL PART M р шты 

16Meg x 9 (8 chip) - - - бю - - DeskPro 356/33, 385L. 234—4 Modul 1151444001 10900 — MEC posed SSE 336X- 16, BES Te рст, КЫЗ! 7300 
| ———— — S FTVVVYSIFT PERO m 436/25. Ме) Module 116551-001 355 NEC 286, 39652-16. 38851-20 theg РС21-22, 19200 

0 DIN Clic /EICAS Pro Module 116568-001 1399.00 ў 
2 PIN SIMMS (EIS, GSO. 32054 м 4 OPADA 183597997988 
- МА. M DeskPro es (Exp Ba) n і 279.00 M Vera Romo Hard Dn Т?З 169 
Daaa aa a pn тз  DeskPr 386/25, 385/720 1мед Modula 111131001 7900 Муна са 

296 х 36 1 то - - Е = 5300 = 4Meg Modula 113132-001 19900 Paclard Bell 3885X, 298 1Meg, vs 286, 3865X 109139 

312 x94 2 гой 2 = nl ARS - DeskPro 2855-16МН; 1Meg Exp Bd 11383-00 14300 Pagani Вей 1197369 

е Ea E с 164.00 17400 17400 - амор Exp Bd 27000 anasonic CF70, CF270, CFI70 Меј CFIA 59.00 

2x36 4 mg - - 359.00 33900 33900  - 1Meg Module 78.00 L 2Meg/4 110/198/309 

4x 36 16 mg - - $09.00 57900 59900  - 4Mog Module 199.00 Panasonic GF-V21P. CF-580 Meg 2180819 
Маны с I | Т с ERRE EE aa v: mme IRN 

x -— = i = - , ` g ` 
HN : O lo is uat CC C SV а cae тш 
x 32 8 mg E = Е Е 7 Men Моа · 3 Ata cR TS / i 
4x32 16 mg = - 587.00 56700 - Е Destro ZEEN, JEEN. 3465020, ie olt an шар MESES тше 
| УУГА АТ РРС series, sytem LT sedes, 7. Мо Moule 2900 ura 000 25669961 an 
CYRIX FASMATH PRO: -ESSOR ЭД“ series 11 74м Моб n Amie m | ^ dE 
` Programs executed up to 3X taster * Plug & abject code compat. w/lmtel M Series Exp Ва ier 1588900 — andy 1516 2910; 610! ү! Ж 49.00 
B3D87-40MMz – 79.00 83087-3)MHr-B9.00 83597-255Х Ver. - 69.00 DeskPrn 384/16 Su" рю — Tandy 2020 3820 8830 -l i 119109909 
83587-335Х - na ur po 5 eS V» rated #1 over ай math chips А тл.) 3 290) "м Ara NL 
ear Warranty» "Ail Downward Compatibie" r 109.00 
=== IÉ Т ка”? жы аы. ] Di Pro 285 sie m Соса e en раман 24300-1 Н 
MEMORY. Î RSE sesu, sesu uir e D ra ш 620, 6294. pisa au 
— — — — Prosipoia mM 18-64 149. 
Bravo LE 4/255, 4733, 4335, 4500, 4561 4Мед 5ОВаТ-О02 t6$00 —— Prokant 2000 4/90, 566 Em SA Meg Kit 8X Bata ZA180-87 14$ 00 
S00DAT-00 у у, 320.00 тойы 4000 4/50, 4/86 ишш e Ki Zenith Z-Note 325 129419 
16Meq 500987-004 (728 бр, тожа 386 10255, 372515 2 Fenn Z-Note ЗЫ. 06/839 
32Meg 50347-005 1399.00 Beg 1-Star 4/33 119419 
Premium 486/25, 25E, 33, 33Е ТОРЫ АПЫЗ. B 450. AN 005 due "= i con (fo . 
336/33 SITE PL урет” "T. fot Palmtop & | 

Prem. Serv., Prem 11 2865X/20, 25 Вед MILLA 1318), | еласа 

Pram. tl 286/25, 386/13, 486/73, A365X/20 fibteg 500780-001 398.00 PC Server, 488/13, ВМес ESL DAE AE." [8Sybnotebooke)- 
386/337, Prem. 3865916 Р = Lom una MODEL PRICE | MODEL ove, Price 

fronting 86/25, ЗЭ. 386037. IBES, "Мес Е-е | rt [ YAGCNNPSREATCALERCFIORNYCEPESRS S-RAM Canis IMEG 159.00 tan Ethernet Goan) " 133.09 
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- .— — .— "PRICES MAY FLUCTÜATE: CALL FOR LATEST PRICING! — | | 


Circle 223 on Inquiry Card (RESELLERS: 224). 


from ОРТ 


p р -winning, fully-integrated RAID controllers 
and storage subsystems ready to run out of the box. 


Three high-performance models =p Flexible storage options.‏ = س 

| Smart to choose from. tor ee ences 

‘ ISA, EISA and PCI | 1 from Tower or 
* Use with your drives, or with DPT's Persona] Storage Cabinet 
SmartRAID subsystem LS cain power supplics 
Temperature and voltage monitor of and fans 

server cabinet * Temperature and voltage monitoring 

he br sippia up en ao BE M 


to 21 SCSI devices 


SmartRAID. 
Controller 


m "mum 


кк, 
LEE 
аи рг. 


vi Holt- Swap" 
Hard Drives 


The leader in high- performance SCSI technology introduces a new line of powerful RAID controllers and subsystems — SmartRAID from DPT 
Start with DPT's award-winning caching and RAID capabilities built into our SmartRAID controllers. Use them with any hard drive to build 
RAID 0, 1 and 5 arrays, or use them with fully ECC-protected SmartRAID cabinets and drives for increased fault-tolerance and ease-of-use. 

DPT Storage Manager software, included with all controllers, makes RAID setup and maintenance as simple as point-and-click. 
EST DN 


(ЖЕ 1-800-322-4378 


| | VT EI | Call today f ür more information about SmartRAID and other high-performance SCSI products from DPT. 
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WCC ^ep Circle 197 on Inquiry Card (RESELLERS: 198). 
Distributed Processing Technology - 140 Candace Drive, Maitland, FL 52751 · USA · Phone (407)830-5522 · SalesFax (407)260-6690 - FAX (407)260-5506 


Rotary switches make 8 HS-232 ports, with data rates up to Г» Ф] 6-wire RJ-11 connectors with partial 


installation eas igh- i -_ modem control for easy connection 
. insta y 115.2K bps to SUDO IRI speed онисев » ahi ШИРЕП TOW conta) 


M 
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| — load on host computer 

Introducing the newest member of the Corollary Intelligent Multiport 
family, the 8x1DC. With the features of high-performance multiport solutions 
in an entry-level board. The 8x1DC is an economical way to add eight ports 
in a single slot, or 32 ports with up to four boards per system. Corollary's 
versatile multiport products and software compatibility provides a cost- 
effective path to higher-end adapters and terminal concentrators. 

Corollary was the first to introduce the terminal concentrator architecture ~ The IDE offers eight ports 
to multi-user UNIX PCs. Our reputation for innovation and quality per board for easy connections 
communications products has made us the choice of top OEMs worldwide. ^ „луу cash venies end mere 

For details on the 8x1DC, our entire Intelligent Multiport line or 
Connection Station? communications servers, call 800-338-4020 and get the low-down. 


UO SOLE AT 


EUG UM 2802 Kelvin, Irvine, CA 92714 
| H MET USA 714-250-4040 © Fax 714-250-4043 • marketing@corollary.com 


Europe +32-3-825-37-94 
Circle 217 on Inquiry Card (RESELLERS: 218). 


With VM/386 version 3.1 you will reach nO in productivity. VM/386 
| is an multiple award winning Multiuser/Multitasking DOS product that allows a 
| single host 386/486/Pentium PC host to act as a true MultiUser and/or 
MultiTasking server. The SingleUser version allows the host PC to run multiple 
applications at the same time. The user has complete control over their 
operating environment. Since VM/386 version 3.1 supports Windows 3.1 and 
| DPMI programs it also Supports standard DOS applications. You may run 

|. windows in one session while panning a DOS communications program in, 

| another session. ja 


ncluded free with all versions of VM/386 is Netpak which allows all sessions 

. acces S jfi to Novell, other networks, CD-ROMs, and other devices. 
e = ^ 

The MultiUser version includes all of the capabilities of Single User and 
| enables up to 32 users to share a single host PC. The users сап be local or 
b remote, Serial terminals, graphic Stations, or PC's all sharing the processing 
NM 
| 


powe er and peripherals of the hc ) t computer. Applications can run up to 10 
times faster than ona Local Area N etv оК. Other features include: 


TE da 


- m Remote Management LE Uses pera DOS. m Low Cost 
а True MultiTasking forall ш Free Te ш. Printer Sharing 
users — l ш Hard Disk Sharing 
ш No hard disk reformatting ш бык performance ш Modem/Fax Sharing 
п Simple Installation B Connectivity : Support ш CD-ROM Sharing 
ш LocalorRemote W Low Maintenance = Other Peripheral Sharing 


capabilities 


With more than tens of thousands of installations world wide VM/386 has 
become a market leader in Multitasking/Multiuser solutions. Applications 
include: process control, manufacturing control, Retail Point of Sale, 
Accounting, Wordprocessing, Database, Bulleton Boards, Automotive, Video 
Store, Restaurant, Software Developmétit; Insurance, Medical, Dental Office, 
General Business, Remote Access, and many more. For more information on 
VM/386 or the dealer nearest you please contact us at: 


IGC, Inc. Phone (708) 364-9200 
180 Crossen Avenue U.S. Sales (800) 866-5597 


Elk Grove Village, IL 60007 Fax (708) 593-2790 
U.S.A. BBS (708) 593-2789 


Circle 221 on inquiry Card (RESELLERS: 222). 


The Micro International 3600 Notebook 


9.5" Active Maxtrix 
Color or Brilliant 10.5" 
Dual-scan Passive 
Matrix Color screen 


... Speak softly 
and carry the 
fastest book. 


$3110 


Dual-Scan Color with 250mb HD - 8mb RAM 


Fentium 


66 mhz 


Built-in multimedia speaker — _ ~~ Built-In Microphone 
for the built-in soundblaster Ө ы а ч” aM. p 
compatible sound card! e. H п Т RIDERE i ЕЕ _— 3.5" floppy drive 


Mic /Speaker/ _— EE _-— PCMCIA Type II slot 


Headphone jacks | 
F Large 25mm 
PCMCIA Туре 2 card slot — maas x عا‎ rloun "e 
| i ] 
250mb removeable local bus - 1 
HD (up to 520mb available ) ER z NiMH bay 


The Micro International 7500 Notebook 


... Or experience 
the value of a 
"Pentium Lite" 


$1510 


Sharp & clear monochrome 
9.5" screen (Active Maxtrix 
Color and a Brilliant Dual- 
scan Passive Matrix Color 
are also available) 


4509x-25 
4DOdx2-O0 
Mono with 4865X/33 - 120mb HD - 4mb RAM DX4-100 
Built-In multimedia speaker b 
for the built-in soundblaster  — Mic in / Speaker / 
compatible sound сага! Headphone out jacks 
Two type II PCMCIA card — 7 3.5" floppy drive 
slots (equal to 1 type 3) | 
— — 19mm trackball in 
Just the right spot 


120mb removeable local bus 
HD (up to 520mb available ) —— Dependable 
NiMH Battery 


Micro International, 10850 Seaboard Loop, Houston, Texas 77099. Top quality service and support since 1984! 


Full information (including specifications, all options & prices) availabie by fax or mall on request. 
Fax (713) 495-7791 Hours: 8-6 Mon-Fri, 10-1 Sat. Call today toll free: 


1-800-967-5667 _ 


Clrcle 214 on Inquiry Card. 


* One-year warranty 


80486DX 50МН2 w/CPLI....$519.85 
116118 8048651С 66MHz w/CPU....349.95 
95222 B0486DX 33MHz w/CPU ......449.05 
T8214  804865X 25MHz w/CPU .....229.95 
82333 803850Х 40MHz w/CPU .....189.95 
82350 803850Х 33MHz w/CPU .....169.95 

В03865Х 4OMHZ w/CPU .....119.95 


41256-100....... 256KBx1.. peace $1.85 


41371 

41398 41256-120.......255KBx1 ....... 1.75 
42251 511000P-80 ........1MBx1 ....... 6.25 
42219 511000P-10 ........1MBx1 ....... 5.95 
SIPPS "aun 
41451 41256A9A-10 ...256KBx9 ....$12.95 
41700 421000A94-70 ....1 MBx9...... 47.95 
41718 421000А9А-80....1МВх9...... 45.95 
SIMMS ЭШ 
41523 41256A9B-80 ...256KBx9 ....$14.95 
41486 41256A9B-10...256KBx9...... 11.95 
41689 421000A8B-B0 ....1 MBx8...... 44,05 
41742 421000A9B-60 ....1MBx9...... 49.95 
41751 421000A9B-70 ....1MBx9...... 46.95 
41769 421000A9B-80 ....1TMBx9...... 45.95 


Instant Printing Network 

e PC/XT/AT/386/486 & compatibles 

° Supports up to16 Computers and 
one paraliel printer 

• Receiver connectors: Centronics 
male, RJ11 female 

• Transmitter connectors: DB25 male, RJ11 female 

• Easy to install; uses telephone type cable 

111835 Receiver, 36 pin male. ..............$49.95 

111843 Transmitter, 25 pin male ............49.95 


Keyboards & ig 


S EUT 
BLENDE: 
затда LLLI а 
T8271 32-кеу Кеураб................. $59.95 
67432 101-key enhanced ............. 44.95 
17128 101-key enhanced (Fujitsu) ...69.95 


Computer Power Supplies 


* Fits most popular desktop, 
mini vertical and vertical 
cases * One-year warranty 

* B088/80286/80386 and 
compatible • Built-in fan 


19465 
67467 
18545 
19529 
65728 


Eak ar ogee Cards [ 


* 8088/80286/80386 
and compatible 
* One-year warranty - 
* Expand your memory === 
or enhance your graphics capabilities 
67459 
104660 
91230 
101688 
112141 


Super VGA card................. 89.95 
Monochrome graphics ......... 39.95 
VESA graphics accelerator .. 
8MB memory card ............ 


Parallel Printer 
Cables and Adapter 


28695 PPC АЧарїег...................... $5.95 
28716 PPC6 6° - straight cable............ 4.95 
28708 PPC12 12' - straight cable .......... 8.95 
28741 PPR6 6’- right angle cable ......... 6.95 


9-Pin Serial Cable 
31721 SATB 9-ріп serial cable ............4.95 


0B25-Pin Extension Cable 
39538 25M10M Male to male............ 8.95 


Floppy Disk Drives 


+ 8088/80286/80386 and pes. 


115810 
74384 
40774 
17099 
17101 
79396 


Floppy Controllers 
and 1/0 Cards 


e One-year warranty 
e 8088/80286/80386 and compatible 


19895 8088 Multi UO w/ floppy cntr. ....$69.95 
19908 286/386 Multi 1/0 w/ floppy cntr. ..59.95 
19596 8088 Floppy controller .............. 29.95 
19617 Floppy Disk Two-drive controller ..34.95 
19668 Floppy Disk Four-drive controller...44.95 
78713 Serial card 16450 UART ........... ‚29.95 
67053 Serial card 16550 UART ............ 39.95 
104878 Serial card - 4 serial port UNIX ....79.98 
104109 1/0 Card 4 serial, 3 parallel ......... 69.95 
10561) sb m 49.95 
105072 VESA IDE super VO card............ 79.95 
Conner IDE 

Hard Drives 

* One-year warranty 


Silicon Valley 
IDE Disk Drive 
Adapter Cards 
* One-year warranty 
10233 ADP20 
10250 ADP20F 
10268  ADP50 
10276  ADP60 
10284 ADP6OF 16-bit 

Vil BIOS icc 74.95 
74114  ADP65F 


101670 ADPSOVL Super 10 card (VESA).. .99. 95 


Portable Message Recorder 


Stores up to 20 seconds of 
messages for easy retrieval. 
Records messages, 
thoughts, schedules, 
addresses or any other i — 
noles anywhere without paper -— peni 

» Instant playback = no “rewinding” 


* Includes four AAA batteries; optional extemal! wall 


transformer lengthens battery life. (P/N 116492) 


116484 Voice Recorder ................... $79.95 
116492 Wali Transformer ................... 9.95 
Input Devices & 
Accessories 
104441: 
e PC/XT/386/485/PS2 and 

compatible computers 

* Microsoft? Mouse compatible 
e One-year warranty + Weight: 1 Ib. 
104441 3 Button serial mouse ............ $13.95 
111860 Microsoft two-button mouse...... 59.95 
105515 Dual port game card ............... 19.95 
110015 Trackball (seríal) .................... 29.95 
94541 Pocket auto printer switch......... 17.95 


COMPUTER PRODUCTS 


Everythin 


Mitsumi Internal CD-ROM 


Drive 


* For use with AT/ 
compatibles with 
minimum 640K RAM 

* Disk capacity: 630MB d 

« Data transfer rate: | 
150 KB/second == 

* Access time: 350 ms 

* Includes: CD-RDM drive, interface card, 40-pin 
interface cable, 4-pin audio cable, CD-ROM 
software and instruction manual 


PC to TV Converter Box 


* Converts VGA video to 
standard NTSC 

* Built-in flicker filter 

• Simultaneous monitor 
display (VGA and TV) 

* Resolution: 640 x 480 

* System Requirements: VGA-based PC, DOS 3.0 
or higher, 640KB RAM or larger 

» Package includes: compact PC to Video 
converter box, transformar, utilities diskette, 
cables, and instruction manual 


фоззотоозвлеао е. 


HOT SPECIALS... 


Part# Description Price 

106569 2400 Baud internal modem ....$39.95 
106577 2400 Baud external modem......49.95 
114905 9600 FAX/2400 bps modem ..69.95 
115490 Teac 1.44MB 3.5" drive ......... 59.95 
114884 XT/AT parallel card................ 24,95 
116054 XT/AT 2MB memory card.......99.95 
114585 AT 4MB memory card.......... 109.95 
116062 XT/AT 32MB memory card...149.95 
112580 Latin 101-kay keyboard.......... 39.95 
115038 140 Watt power inverter ........ 79.95 
115046 300 Watt power inverter ......149.95 


Portable IC Tester P 


Our hand-held IC tester is an easy- 

to-operate, cost effective unit that 

includes excellent functions. 

* Supports TTL, CMOS, DRAM 41, 
and DRAM 44 ѕегіеѕ а 

* 51:6; Гі x 3.625" Spe. 

* One year warranty | 


73525 Portable iC == E Tas $149.95 


1 Socket 16K-2MB E(E)PROM 
Programmer - 


* Programs EPROM's, 
EEPROM's, and flash 
memories 

* Programs 16KB to 2MB 
EPROM's 

• Menu driven software 

• Full screen buffer aditor 

* File formats supported: Intel Hex, Motorola 
S Hex, Tektronix Hex, and Binary 

• 2 & 4-way Binary file splitting programs 

• 2 & 4-way Binary file shuffier programs 

» Includes adapter card, software and manual 

e Size: TL x 5.5"W x 1.75°H * One-year warranty 

101400 1 Socket 16K-512KB . 

78457 1 Socket 16K-2MB (above)........ 209. ‘95 

76465 4 Socket 16K-2MB Programmer ..279.95 

104851 1 Socket 16K-8MB Universal......699.95 


1355 Shoreway Road 

Belmont, CA 94002-4100 

FAX: 1800۰237۰6948 (Domestic) 
РАХ: 4155922503 (International) 


from Electronic Consumer Products 


fo one o سس‎ Largest IC Selections Available! 


Call lor aur new 1994 Catalog todsy. 


din © 1994 Jameco 12/94 
muslim» Sada New Hours: 
JI пег ! iT Vs GAM -SPM PST 


Circie 201 on inquiry Card. 


Bare-hones System | VALUE 


Includes motherboard, computer case, 
power supply & keyboard 


» Intel 286 12MHz processor 

• 1MB RAM 

• 1.2MB (5.257) floppy disk 
drive 


* IDE 

» Five expansion slots 

* Two serial & one parallel _ 
port s 


115705 286 12MHz .... 
$199.95 


385 40MHz Bare-hones 


Includes motherboard, i 
computer case and | | 
power supply 
ia 40MHz p — 
Ка cache nemo c — 


* Memory expandable to нА 


64MB 
* One-year warranty 
114471 386DX 40MHz .................. $299.95 


486SX 25MHz Bare-bones 
System 


includes motherboard, 
case, power supply & 
keyboard 


e Intel B04865X-25 CPU 
* Memory expandable to 


One-year 
* 1 paralel, 2 serial & 2 game ports 
115959 4865X 25MM ..............-... $419.95 


Info. Super Highway Accessories 
67598 9600 baud FAX/2400 bps 


112061 SAMS ч the Internet 
Book 


*99**99€9069»9a08 АДДА *9""»»^4 badoo 


intelligent ISA IDE Caching/ 


Mirroring Controller | 


e Supports 4 {4 
hard &2 floppy К "E, 
drives i 

* Two individual 
IDE poris aw 4 drives working in singe, 
mirroring or merge mode 

s Up to 16MB of DRAM upgradable 

* One floppy port (360K, 720K, 1.2M, 1.44M, 
2.88M) 

• DOS, MS-WINDOWS, Xenix, UNIX, Novell 
Netware and 0S/2 compatible 

* Опа year warranty 


116311 IDE Controller .................. .$149.95 
Cable Testers 
E | 


e Why use expensive on-line system time to 
trouble shoot cable problems? Try these easy- 
to-use testers! 

* 115879 does not require SV battery; all others 
require 9VDC battery 

* Comes with zipper case 


115918: RJ11 GP6C connector, Usa w/straight, 
reverse wiring systems. Tests: miswira, 
short 


CHET SSUSSER TSH SA TFS TERETE SSSR SRA PAPSE е р! 


115908: RJ45 8P8C connector. Use w/stralght, 


reverse wiring systems. Tests: miswire, open, 
SW. meriti — — 29.95 


115895: R445 8РВС connector. Usa w/258A, 
356A AT&T/Ethernet 10-base-T wiring qn 
Tests: miswire, open, short ................ 49.95 


115879: RJ45 8РВС connector. Use w/Ethernet 
10-base-T, IBM token ring, EIA/TIA(T56BA), 
ism wiring systems. Tests: 
transmission signal, status access........ 49.95 


115887: BNC or TNC, Coax/TNC connected 
systems. Tests: open, short ............... 39.95 
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a E MEMORY 


700, 7006, 7200, 7500 


PENTIUM PCI P90 


2mg to 128 mg, 72 Pin Simms, 4-72 pin Simms, 512K 
Cache, 4 PCI, 2 Vesa, 5 ISA, 75, 90, 100 Selectable 


НР, ID, ІІР, 111, HIP, IID & ШР+ 
MITSUMI ER ^ mg Ai gael 
3VL, 5 ISA Slots, Award Bios, SIS | 
Chip Set, Ziffsocket, 256 K-Cache 3 PCI-5 ISA Slots, Intel Mercury Chip Set, 16 0.................... M. Кш. ИН 162 
FX001D Int, double speed, 486 DX 33... $285 Phoenix Bios, Ziffsocket HP 11153 4, 4m, 4si, 4simx 
250MS, 16 bitcard..........9199 486 0Х2-66.... 375_ 586 PED Leo $ 759 TOSHIBA m т OD: 173 
TO S H \ B A E eda. 1900, En 4600, 4800, 8тһ............................... 4347 
D p pem gs 200MS, IBM 486 SLC 2/66 - k um - “ШШ. $209 HP RAD 0000, 3] 
$, f, multi-session, 3VL, 5 ISA Slots, Ami Bios, 411 Chip Set $9$2a«ówecovatareuvóons4b9óévossosas sesta ee tebe teh КАГЫЛА gwassgscaspecnsncossrsenene 
Kodak photo (D................ $269 Opti Chip Set, 256 K-Cache, ABB SLE 266... $99 16 00... 799 аа acd == 49 
radeable to 486 DX CPU ot 
NEC 486 DLC 40 VIB... $209 488 SLC 2/56\1В................. 269 IBM 4019, 4019E 2mb........107 
NL Slot, 5 ISA Ultralite Versa uM ШЫПЫ ІВМ 4029 Series 2mb..........93 
4 wc $9877 $039 Panasonic 4410, 4430, 4420, 4450 
is ч 3 Der ЕЕ. 359... е UDMWE ......... ЖИ 87 
Cirus Logic SVGA VLB 1-2, mb Upgradable to 2mb $85 16 т0......,...749,.............919 Др... Шы 
ATI Graphics 2MG V-RAM MOCK 32 Graphics Chip, - 
Uttra Pro 256 Colors, 1280 X 1024... yernan NEG 95 ew 
DIAMOND PRODUCTS 
2 ч ПЛ Н, TAPE : NEC 90, 290 2mb "m armel 3 
24401, 187 п. COST — POMCIA by New Media Corp Epson Action Laser Il 
SpeedStarVi. VL-Bus, 16 mil. WinMark, 1MB, 14.4 Fax Modem W/WINFAX.....$219 dnb эр @ — P „237 
Кы МАШЫК ИН: e arai Bys Taste 005051 Crece CP 
b. Viper B VL-Bus, 74MHz, 2MG VRAM, Weiteck P9000, Adapter "M! gm 
60 Million WinMark, от... 7... 2% eua TELES = 239 Canon ВРА - 20р. .............167 
S km dr un pd: "159 OKI 400 - 2mb 93 
' Vor РОН тое а ннн nennen PI UI РО ° IU] venerem eteeeeenoon e 
| —— _ Stealth 32 PCI or VLB Hm 139 
ПИШКЕН eratis 3145 Stealth 32 PCI or VB. — 2 mb. ассан T 
Colorado Jumbo 250.................... 149 Stealth 64 PCI or VLB а ەي پنەم‎ i CTMROETHT HR La] 
kdentity ETI € Stealth 64 РО or VLB amb... erre anite С. ‚ла эзүү — 0 „459 
.DC2120 Таре... uM ME IT ү 
em 


— , Storage needs see it 
advertised at a a lower price, we will BEAT IT! 


Els on 12088 ود‎ SIMS ene „Ж IDE 9 


2250. -256MB 1265... at 179 (Х48601С-33........;..........69 
TBAB nine БМВ. AMS DE FI dmn HOM Ses MSS PIE oJ 586 P601... iis A 
2420 „425MB .... 125. .....35' IE. — 218 586 P66 589 
7405 = „AÛ u 10M5. „АЗ IDE — „229 2540 540MB MS 35 299 РРР аһарвебоввевье sens е» 
Ба RC ЖЭНЕ И e -— Veces E e: — 19 
Cosa mo. Ne ^ WC 486 0Х4100.....................589 
m e m ee m TROLLER BO 
CFADSDA — — 25008 — {AMS ЦЕ 182 LPS SA0A... 540M6 35 WWE — $275 
(ЗА _ 340MB 1305 ЮЕ 199 3 Promiss CHOON 
CEAA2OA 420MB 12S DE 2% د م س و‎ а. 4139 
CASA . — 5489...  10MS. ДЕ " N - | 99 Микс 15 2XX-SA, SESI Controle 2% 
CFABIQA. — 810M8 — — 310MS. 35° IDE x = کے‎ Маде 27421-EISA. SCS Controle 379 
CFAT080A .. 1.0868. 10MS 4 "IDE 559 MAXTOR MXTS4051 540mg -—....9М5. $379 DEAD cart, 2sipitg 19 EISA Б BISA S PCl ^ 
&р < CONNER. CFAS405......., 340mg. 12M5 259 aD ESL T m€- d" - 
Seagate CONNER.......CFP1060$........1009b BME... 688 Controller wiDrivers | 
STADA.. 490M8 . — 11S — 3570. — $229 SEAGATE BARRACUDA 1 МС CACHE, T200 RPM. SCSI 2 FAST SUS! included. Faster han Adaptec IUZCF — 169 "ШУ | 
i QLogic Fast SCSI PCI Йе & Cabs ——.369 
ST3665A—.......545MB ___12MS,_.35 IDE 200 ST12550N — 2100... BMB- — $1509 û Logie Fast Seer EISA иуи & Cables 219 | bed V 
ST9145A6 — 1248 — MS. 35 10€ 219 57312009 tgb- SMS 9 Logie Fast SESI VLE won b Cathe 278 


SAME DAY SHIPPING AVAILABLE IF ORDER PLACED BY 2:30 P.M. P.S.T. 
HOURS: MON- FRI 7AM- 5: 30PM P.S. T. SAT. 10AM-1: '"30PM P. S. T. Circle 226 on Inquiry Сага. 


Shipping is non-refundable • No cancellations on special order Items • 20% Restocking fee on refunds within 30 days © No refunds after 30 days 
Warranty replacement only = All prices final ê Prices subject to change. « Manufacturer's part numbers tor convenience only. 
Trademarks are registered with their respective companies; 286, 386, 387, 287, 486, SX are trademarks of intel, Corp. 


Complete your BYTE collection by ordering Back Issues today! 


1990 1991 1992 1993 

January 
February 
March 
April 

May 

June 

July 
August 
September 
October 
November 


December 
Special 

Issues 

Special Issues U.S. Delivery $3.00, Foreign Delivery $4.00 


1990 thru 1994 U.S. Delivery $6.00, Foreign Delivery $8.00, Canada & Mexico $6.50 
All issues prior to 1990 U.S. Delivery $3.00, Foreign Delivery $4.00 


All checks must be in U.S. funds and drawn on a U.S. bank. 

Please indicate which issues you would like by checking (v^) the boxes. Send requests with payment to: 
BYTE Back Issues, 

One Phoenix Mill Lane 

Peterborough, N.H. 03458 

(603) 924-9281 

L Check enclosed Charge: [VISA C] MasterCard 

Card # 


B Guide Fall *93 


Exp. Date 

Signature 

Name 

Address 

бш = ° ee. “es = 


All orders must be prepaid. Please allow four weeks delivery. 


Because the Experts decide. 
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LCS-8634MI 


Networkin 
Longshine Ethernet Adapters 
16-bit Ethemet Adapter (BNC,SGL Chip) 


LCS-€634TBA 16-bit Ethemet Adapter (AUI,BNC, TP) 
LCS-8634L-T 16-bit Ethernet Adapter (RJ45) Jumperless 


LCS-8634P 


Ethernet Pocket LAN Adapter (BNC or AUI) 


LCO-8834P-T Ethernet Pocket LAN Adapter (Twisted Pair Connectors) 


BEN1P1 
BEN110 
BEN120 


| BENTVL 


BEN220 


LCS-883T3 


BOCA Ethernet Adapters 
Ethernet Adapter for PCI-Bus (RJ-45 & BNC) 
10Base-T Adapter (RJ45 ) Jumperless, "Plug 'N Play" 
10 Base-T Adapter (RJ45 & BNC) Jumperless, "Plug 'N Play" 
High Speed 10Base-T VL-Bus Ethernet Adapter 
BOCA Ethernet Hubs 
16-Port Ethernet 10Base-T Hub 
Longshine Ethernet Transceivers 
Transceiver (BNC Connector) LEDs 


Hours 7am-8pm M-F, 9-5pm Sat CST • FAX: 210-637-3264 ө 


BOCA 10Base-T Concentrator 
BEN210 Up to 8 Nodes, RG-45, can be 
daisychained 
Ethernet Transceiver Cables 
TXC-1M 15 Pin Male to Female, 1 Meter $19.39 
TXC-2M 15 Pin Male to Female, 2 Meters 22.69 
TXC-4M 15 Pin Male to Female, 4 Meters 29.59 
Token Ríng 
Part! Descripton 1-24 25-99 100+ 
D-4C  4-PinData Connector $5.50 $4.25 $3.90 
Ethernet BNC Cables( M-M) 

i 19 10 25 100 
58BC-10 RG-58 10 f. $4.59 $3.82 $2.86 $2.30 
58BC-25 RG-58 25 н 6.79 5.66 424 3.40 
58BC-50 RG-58 50% 8.89 7.41 5.56 445 


$139 


` To Order: 800-531-5369 


| BOCA VESA Video "Voyager" Has Video Caching for Peak 
4 Performance) 1 MB Accelerator upgradable to 2 Mb. 5 Yr. 


VESA Accelerator, 1Mb 
SVCXL2 VESA Accelerator, 2 Mb 


$155 


IFC-45 1024 X 768 SuperVGA with 1Mb of Display Mem. 79 
{| IFC-46L VESA Performance VBoard (To 2Mb DRAM) 85 


IFC-48 BOCA SXVGA Accelerator! 1Mb Memory 128 
IFC-33 Color Graphics, Printer Port XT/AT (Mono Амай.) 25 
IFC-42 BOCA VGA (800х600) 59 
IFC-44 16 Color VGA w/256k Display Mem. (640x480) 45 


E Disk Controller Boards 


LCS-6824G VESA VO(2FD.2IDE , 2S,1P,1G) $30 
LCS-6941 VESA LB IDE Caching Cntlr 16Mb (4HD, 2FD) 179 
IFC-27-2 Dual AT IDE, Floppy Controller (2HD, 2FD) 18 
LCS-6633F ЅСЅИОЕ Controller (7HD, 2FD) Novell Cert. 99 
AHA-151DA — 16-Bit ISA to SCSI CD 
AHA-1542CF 16-Bit ISA Fast SCS! Controller 
AHA-1542CFK SCSI Master Kit (OS Drivers, 
Cables, Bracket) 

AHA-2842VL 64-BitVESA SCSI Master Kit (Drivers, 

Cables, Bracket) 
MIO-400KF ОЯ All In One (2HD, 2FD, 2S, 1P, 1G) 
MIO-500 — All In One Card (2HD, 2FD, 25, 1P, 16) 


BOCA VO Board. (Supports 2 Par. & 4 Ser. Ports) $99 
Dual Serial Board. 160550 Upgradeable. 11 
2 Serial, 1 Parallel & One 15 pin joystick port. 16 
Parallel Board for XT/AT. (LPT2 or LPT3) 9 
Game Card (2Ports) 


9 | 
LCS-883T-T Transceiver 10Base-T(AUI to RJ-45) | 
MULTI-PORT ARBITRATOR combines features of Auto Switch, Converter, and Line Extender to support up to 32 PCs sharing 
one printer using 4 Wire phone line and jack. Reach out 2000 ft. ata transfer rate of 256K bps. “First Come, First Served". 
Includes Two Parallel Receivers, 50° Line and necessary to get started. 
MB4162P Multi-Port Arbitrator $119.00 ИВ400Р Additional Parallel Receiver $30.00 
MB400S Additional Serial Receiver 52.00 


Memory! 


4MEGX9-60 $180 
4MEGPS2-60 186 


44256-70 $6.75 

1MEGX1-70 7.20 | 
256KX9-70 16 | 
$397 | 16MEGPS2-60 CALL | 


1MEGX9-70 $45 
IMEGX9-60 46 
1MEGPS2-70 59 
8MEGPS2-60 


Motherboards 


| di Seagate  ST-3243A 
| E ST-3290A 
Drives ST-3491A 
MANTOR 
Hard Orives 


212Mb@15ms 
260Mb@16ms 
ЗАМ 15ms 
428Mb @ 15ms 
1.08Gb @ 9ms 


170Mb @ 14ms 
345Mb @ 15ms 
546Mb @ 12ms 


525Mb(910.5ms 
1,05Gb@9ms 
2.1Gb@9ms 

2.14Gb@10ms 
2.4Gb@11ms 

ST43400N 2.9Gb@10ms 2779 
ST15150N 4.666 @ 8ms 2649 


Tape Back-Up Systems & Floppy Disk Drives 
| TRAKKER-250 250Mb Ext. Parallel Port $379 
Jumbo 250Mb Internal 199 
5 1/4" DSHD 1.2Mb 49 
31/2" 1.44Mb 39 
DDH-10 w/no mnt brid. 36 
Combo 3 1/2" & 5 1/4" HD 91 
Mnts 3 1/2" FD-5 1/4" 9.95 
Мпї 3 1/2" HD-5 1/4" 9.95 


Institutional and Corporate Purchase Orders Welcome 


FAX Modems! 


ST31220A 


MXT-7171A 
| MXT-7345A 
MXT-7546A 


ST-3600N 
ST31200N 
ST12400N 
ST12550N 
ST42400N 


C Ap $179 
239 
349 


$559 

749 
1349 
1449 
1799 
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= In a Hurry? 2nd Day - $7.00" ‚ш бома рак Omi To Order: 800-531-5369 Es $ 


an Day Economy -Up t Up to 20bs. - $7.00 тшен, Den Аш, ТАЛЫН У ААТ EET 


Hours 7am-8pm M-F, 9-5pm Sat CST 
Bulk Wire & Cable [ 


Cable Assemblies 


Cable Assemblies ant wrt 251 SOR 
PPC301-' Parallel Printer Cable 
(DB25 to 36P) $2599 $399 $699 $1699 | 

DB-25 Line Cables (Wired Straight Thru, Shielded w/ TS) 
25MM- 20825 Male lo Male $199 $499 $899 $1599 
25MF-" DB25 Male to Female 399 4.99 899 16.99 
Centronics Cable (Wired for Standard Parallel) 
ЗММ" Р Male lo Male 89 $499 $176 = 
3eMF-' 36Р Male to Female 3.99 499 1206 — 
DE-9 Nine Line Cables 
SMM’ 9P Male to Male $299 $389 $799 $1459 
SMF-" 9P Maie to Female 299 389 799 1459 
Extension Cables 19 10+ 
SMM6 О5Р Male to Male (6 foot) $299 $254 
KEC-6 Keyboard Extension Cable (6 foot} 299 254 
PS2-KEC6 PS2 Keyboard Extension Cable (6 fool) 3.39 2.99 
PS2-KA Sid AT Keyboard on PS/2 (MD6P to 055) 2.89 275 
MEC-6 Monitor Extension Cable (6 foo!) 2.99 244 
PS2-MEC6 PS2 Monitor Extension Cable (6 foot) 339 299 
LAPLINK-P Lap юр Extension (8 foot) 9.99 949 . 
Power Cords 

i | ' 2 Р | ACPCO2 PC Power Cord $24) $223 | 
-624 33 Ohm Aren ИЗ | 3304 — FourPe A É ACPC-O3 Monitor Power Adpater 229 19 — 
at 33 Ohm Arcnet (Plenum к: "n ACPC-04 Monitor Power Extension (6 foot) 3.69 275 | 


ү - | m 15 Pin High Density Cables 
Call for Tiber Optic Connectors aid Bulk Cable Available at Outstanding Prices! M HOI5MMS Male to Male (6 fool) из $450 
а . HD15MF-6 Male to Female (6 foot) 339 319 
BNC Connectors (Partial Listing Only) 15Р.58МС 15P HD to Five BNC 


62959 1013479 25'/544.29 
1-9 10+ 
Modem Cable Assembly (95 to 25Р) 1 ft $269 $229 

ATM-6 Modem Cable Assembly (95 to 25P) 6 ft 329 2.79 

ATM-10 Modem Cable Assembly (9S to 25P) 10 ft 399 348 

Drive Cable Assemblies Each 

$149 

A 2.95 

- зл PIE Dual IDE Hard Drive Cable 2.99 
800-53 1-5309 Disc Drive "Y" Adapter 4P 1.99 


To Order: 1- 
Fax Your Order: SCSI Cables 


A UOS speed ey 2 34 te (210) 637-3264 SE ан 
CALL TODAY FOR YOUR TE е 4 1 Hours 7am-8pm M-F, SCSHI SCSHI Adaptor Cable (4 foot) 


FREE CATALOG! edet Her id cles 9-5pm Sal CST | 5051-13 SCSI to SCSHI, (3 foot) 
i | BEES SCSI-2HH SOP HalfPitch to 50Pin HalfPitch 
A ECB SCS! Extension Cable (6 
Modular ез SCSI Terminator a 


Adapter Kits (Set Screws | SCSHIT SCSI- Terminator 
Y ч : " à is : Parts Description os Talk Cabling А 
АВ25-2Е МАС» to Modem (6 foot) 
Description Esch 25-00 100 | anor ge = 8P MiniDIN to Open End (6 foot) 
9 pin D-Sub to AJ-11 $3.00 $2.40 $1.90 ABISHD-2E APT-001 BP MinDIN Маје - Two 3P MinDIN Female 


25 pin D-Subto RJ-11 300 240 1.90 TLT-001 8P MiniDIN Male to Two RJ-11 Jacks 
AB15HD-4 ° 
9 pin D-Sub to AHS 3.50 2.80 240 E ا‎ d 


MA25M-8 МА25Ғ-8 25pinD-SubtoFU45 3.50 280 240 ABRJ11-4E 
One-Piece Modular Adapter Kits (Thumb Screws) | ABRMS4E 4 Way, RES Swilchbax m 


MasterCard 


ABMKB-2E — 2 Way Keyboard (5, 9 Pin} Seitchibor | 
9 pin D-Sub to R.-11 ш = ir | E 4+ Way, Keyboard (5, 9 Pin) Switch | | cr groom i 
158 159 139 | ABVGKBME 4 Way, WGA Monitor (5, 15 Pin] Swiichbor — 24.8 22 43 PCSCA  9P Male fo 25Р Female Adapter 
199 189 19 = - 1 
2,95 2.78 2.57 Gan IET SEPARA DHH 450 TGC-8M 9P M-M Ulirathin Gender Changer 
Modular is FASI : кї A AW і UE A i En + ЯЕ. LUE Sq eid j n папе TGC-9F 9P F-F Ultrathin Gender Changer 
Description 100-099 s : DM | “ : s T > : TGC-25M 25P М-М Ultrathin Gender Changer 
For Handset Plugs i e or юп хайсы up &) et 3 TGC-25F 25Р Е-Е Ultrathin Gender Changer 


RU-11 Plugs 4:6 Aa ч Р я PS2-MA VGA Card - MultiSync Mon. (HD15P tp 95) 4.29 
Ru-12 Plugs êxê é 4 i | ; PS2-KA Р52 Keyboard Adapter (MD6P to 055) 2.89 
8 pin RAS Plug 6x8 : Jm Support UTE | PC-PS-KA PS2 Keyboard Adapter (MDSS to D5P) &95 
8 Pin FAMS Plug (Gold) v Chair 9Scan с BRB-232 Breakout Box AS-232 (24 Dip Switchos) — 2795 
10 х 10 Ра Modular pug al). F ОШ roc NMA-25 — DB-25 Null Modem Adapter 299 

Modular Wire | NMA-9 08-9 Null Modem Adapter 2.69 


Per Ft. 
І0ВАЅЕ-Т LEVEL 5 PRODUCTS 


14 
A7 
a 


Modular Wall Plates 
Description Esch 
6 conductor 1 jack $1.83 
6 conductor 2 jacks 2.75 
8 conductor 1 jack 1.85 
8 conductor 2 jacks 345 

Modular Surface Mount Jacks 
Screw Terminal 6 Conductor Jack $1.03 
Screw Terminal 8 Conductor Jack — 3.08 
4 Conductor 110 ЮС type 337 
6 Conductor 110 IDC type 430 
6 Conductor, 110 ОС туре, Dual 450 
8 Conductor 110 IDC type 440 
8 Conductor, 110 DC. Фура, Dual 


TERMS: For C.O.D. orders add $5 per package. Minimum $25. Cash or | 

Cashiers Check only. For orders under $99 add $3 handling charge. | 
| Orders $99 or more no handing fee. All shipping is FOB San Antonio, 

| Texas. Texas residents add 7-3/4% sales tax. АП returns require RMAF 


348 
2.88 
3.89 


and must be retumed in original condition. A 15% restocking fee will be 
assessed on merchandise returned in non-resaleable condition. No 
retums memory, cut cable. Prices subject to change without notice. 
We ara noi responsible for typographical errors. 


| Circle 558 on Inquiry Card. > ] 


Meet little Lisa Albright. When LS: 


breathing disorder, But thanks to 9 Anerian Lung Aci i \ 
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Which Windows? 
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McGraw -HILL PUBLICATIONS. Ww 
IMAXIMIZE YOUR REACH. z 1 i Il. 


a 4-Architectural Record Business Week China, UnixWorld, Netware Sportsmedicine, 

в 7-A/C Flyer, Aviation Week Business Week Poland, Technical Journal Postgraduate Medicine 
& Space Technology, Business Week International, * 39-Electrical World 11 14-Modern Plastics, 
AW & ST Russia, Business & = Business Week Russia e 4]-ENR, Construction News Modern Plastics 
Commercial Aviation, World = 28-Chemical Engineering Publishing Network (12 International, Modern 
Aviation Directory, Buyers = 32C-BYTE, Data Magazines, 5 Newspapers), ^ Plastics Encyclopedia & 
Guide, World Aviation Communications, Data Sweet's Catalog File Buyer's Guide 
Catalog Guide Communications a 46-Global Finance =} 17-Power, Electric Power 


« 20-Business Week, International, LAN Times, • H6-The Physician & International 


Micro -SCOPE Universal Computer Diagnos- 
tics was developed to satisfy the expanding 
need for accurate system diagnosis in the rapidly 
growing desktop computer market. Patterned after 
super-mini and mainframe diagnostic routines, 
MICRO-SCOPE runs independently of any stan- 
dard operating system, and is therefore at home on 
any machine іп the Intel world. Speed, ease-of-use, 
and razor sharp accuracy are a few of the advan- 
tages that arise from this system independence, 
together with an impressive list of functions 
including the ability to perform low level format- 
ting on every drive currently manufactured, 
including all IDE drives. 


! LOW-LEVEL FORMAT — Performs Low-level 
format on all drive types including IDE drives. This 
function cannot hurt IDE drives. 6 USE CON- 
TROLLER BIOS — Program will access BIOS format 
built into any hard disk controller—even Con- 
trollers yet to be invented. @ O/S INDEPENDENT 
— Does not rely on O/S for diagnostics. Talks to PC 
on hardware level. All tests are full function regard- 
less of O/S (i.e. Novell, UNIX, OS/2). @ TRUE 
HARDWARE DIAGNOSTICS — Accurate testing of 
CPU, IRQ's, DMA’s, memory, hard drives, floppy 


Universal Diagnostics Toolkit 
on the market! 


T‏ س 
ڪڪ 
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drives, video cards, etc. Ө BATCH CONTROL — Ali 
tests, even destructive, may be selected for testing. 

ERROR LOGGING — Automatically inputs errors 
during testing to an error log. € AUTOMAPPING 
— Automatically bad sector maps errors found on 
hard disks. € IRQ DISPLAY — Show bits enabled 
in IRQ chip for finding cards that are software driv- 
en. (Network, Tape Backup, etc.) € IRQ CHECK — 
Talks directly to hardware and shows I/O address 
and IRQ of devices that respond. 6 MEMORY 
EXAMINE — Displays any physical bit of memory 
under 1 Meg. Very useful for determining memory 
conflicts. Very useful for determining available 
memory space. @ SECTOR EDITOR — Allows the 
editing of any sector of floppy or hard disk media 
(even track 0), @ AND MUCH MORE...We don't 


have enough space here for everything this soft- 
ware can do! 


р Ll Mara с 
TST EVER UNIVERSAL POST CARD FOR ALL Pcs! 


ps is the only card that will function in every 
system on the market. The documentation is 
extensive, and not only covers the expected POST 
Codes for different BIOS versions, but also Includes 
a detailed reference to the bus signals monitored 


Winners of these awards: 


"You name it, 
this tests it. If you 
maintain PC's, 


you'll love it." 
—Jerry Pournelle, 
BYTE Magazine, May 94 


UTILITY OF THE MONTH 


by the сага." —Scott Mueller from his globally 
recognized book, ‘Upgrading & Repairing PCs, 
Second Edition’ 


Includes pads for voltmeter to attach for actual 
voltage testing under load. @ 4 LEDs monitor 
45vdc -5vdc «12vdc -12vdc. @ Monitors Hi & Lo 
clock and OSC cycles to distinguish between clock 
chip or crystal failure. ® Monitors I/O Write and 
I/O Read to distinguish between write and read 
errors. 6 Monitors memory write/ read to distin- 
guish between address line failures and memory 
chip failures. & Monitors ALE for proper CPU/DMA 


operation. @ Monitors Reset to determine if reset is 
occurring during POST, indicating short. 6 Monl- 
tors progress of POST without POST codes. @ Reads 


POST codes from any IBM or compatible that emits 
POST codes. ISA/EISA/MCA. @ Compatible with 
Micro Channel computers. @ Dip switch allows 
easy selection of I/O ports to read. @ Includes tri- 
state LOGIC PROBE to determine actual chip fail- 
ures. @ Manual includes chip layouts and detailed 
POST procedures for all major BIOS's. € AND 
MUCH MORE... | 


Micro Scope CLIENT: The practi 
The COMPUTER CONSULTANT: 
Micro Scope CENSUS: 


vrl 
| і 


Call Now tor Special Pricing: 1-800-864-8008 or кан (818) 527-0397 


1100 East Broadway, Suite 301, Glendale, California + Phone 818/547-0125 * Fax 818/547-0397 


International Orders please call: MICRO 2000 Austraiia: 61-42-574144 • MICRO 2000 Europe (UK): 44-462-483-483 
Circle 211 on Inquiry Card. 


Circle 212 on Inquiry Card (RESELLERS: 213). 


XoftWare 
PC-to-UNIX Connectivity. 
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Where can you find a PC-to-UNIX solution that runs on all your PC and Macintosh platforms? With 
XoftWare®, it's all under one roof. An easy-to-use PC X server that runs on everything — and runs fast.* 
So you get multi-platform support without the multi-vendor runaround. Апа with AGE's Professional Utilities, you get 
additional PC-to-UNIX print, terminal and file management connectivity. € And now, for a limited time, you can get a 
full-functioning copy of XoftWare for just $99! (Limit one per customer site.) Call us today at 1-800-PICK-AGE 
(1-800-742-5243) or send e-mail to sales@age.com to reserve your copy. 


= е AGE Logic, Inc. 9985 Pacific Heights Blvd., San Diego, СА 92121-4337 * AGE Logic's XoftWare/32 for Windows won the Open 


XoftWare is a registered trademark of AGE Logic, Inc. 


Fast, FOCUSED ANSWERS To Youn IT QUESTIONS 


DELIVERED To YOUR FAX MACHINE . . . 
24 Hours A Day, 7 Days A WEEK 


Instant access to Datapro’s product and technology reports is just a phone call away. Whether you're 
working on a product plan or trying to stretch every dollar in a proposal to purchase, smart decisions 
depend on getting the right answers at the right time. Datapro on Fax is what you need. 


Find out how Datapro on Fax can help you work faster and smarter. 
Call today for your free Datapro on Fax catalog. 


Here are some of the topics covered of special interest to BYTE readers: 


» 486-based transportables 
> CD-ROM drives 
2 Integrated desktop applications 
> Storage subsystems 
> Client/Server technology and architecture 


DATAPHO 
ON 


WHEN YOU NEED IT 
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800-329-8398 (800-FAX-TEXT) ог 609-764-2840 
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Plug the BuffPort™ into your PC and printto any parallel 
printer or device. Transfer data from your PC as fast as the 
printer can accept it, up to 150,000 cps. (Astandard PC parallel 
port is typically limited to about 10,000 cps.) Use the BuffPort — ; 
with the HWP for a 150,000 cps printer sharing system! " 


If you have an older printer that does not have an 
high-speed interface, then connect a CPR buffer to the end of 
your printer cable and send from the BuffPort at 100,000 cps. 
The CPR also works as a printer buffer with a standard PC DE 
parallel port, but would be limited to the PC port's speed. > 


BUFFALO is a registered trademark of Meico, Inc. ВийРо is a rademark of Buffalo, Inc. 


1x 36 & 32 ИИН S 6 ser. & 4 par. 

2х36832 Н ee emcee уд SLP 26ег&8раг 

4х8, 1x3 HXM 2ser. & 2 par. 
HXS 4 serial ports 
ASB 5parallel ports 
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it’s easy to get attached to your notebook. 


Se ы Notebook to SCSI instantly. 
Ser = Now notebook PC users won’t have to give 
up their favorite desktop peripherals. Adaptec 

Adapee Connects virtually any notebook to vir- 

tually any SCSI peripheral including 

хае CD-ROM, hard drives and tape drives. 


I 
FRODLU CTS 


It’s the quickest way to tap into your database 


or access high quality graphics from any- 
where. The MiniSCSI" Plus kit and the 
MiniSCSI EPP kit con- g 

nect SCSI to your paral- _ 

lel port. The SlimSCSI" 2: Е : 

kit is for PCMCIA con- | © 
nectivity. All three include software that is 
fully compatible with Windows and DOS. See 
your dealer or call 1-800-934-2766. 


Gladaptec 


VO. NOW MORE IMPORTANT THAN EVER. 


which may be registered in some jurisdictions, MiniSCSI is a trademark of Trantor Systems Limited, an Adaptec company. All other trademarks belong to their respective owners. 
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Rack Mount Systems 


Designed for efficiency and 
versatility each Recortec 
rack mount system 


compactly houses, moni- 

tors, computer peripher- 
_ als, hard and floppy drives, 
_ display cards, cooling fans 
| and power supply. Don't 
pay for any of the extras 
you don't need; mix and 
match components and 
make your computer 
system purchase more 


j cost-effective! 


1290 LAWRENCE STATION ROAD 


Recortec's new Universal Modular 


Sea 


ee components such as 
| computers, monitors, and keyboard 


Kideo switches... ina variety of chassis 


a options so you can design a customized 


system which Dest suits. ш ao 


= applications: 


Wero. All Recortec cu mount produce 
are backed with a one-year warranty. 


Free Catalog. For a free copy of Recortec 
products catalog, call us ш» at 


RECORTEC, INC. 


пім od™) offers you a versatile - | 


Recortec’s exciting new 
17^ Ultra VGA color rack 
mount monitor model 


RMM-237 is a multi - fre- 

quency, multi-scanning 

monitor containing a 

microprocessor-based | 
digital control system, with | 
1280x1024 maximum non- 
interlaced resolution and 
a 0.26 dot pitch, INVAR 
mask tube. Ruggedly built | 
and encased, it is the 
perfect choice for your 
rack mount applications. 


e SUNNYVALE, CA 94089 © TEL: (408) 734-1290 © FAX: (408) 734-2140 
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«¢ Periectly 
ШШЩ? 


The most advanced, innovative and best sounding digital 
Г audio adapters come from Antex. That's why they're pre- 

ferred by OEMs and integrators worldwide for broadcast, 
recording and multimedia applications. 

The Antex product line capabilities include: 

• Multiple compression formats - ISO/MPEG, Dolby AC-2, CDI, 

CD-ROM XA, MS ADPCM, IMA 
» AES/EBU/ S/PDIF digital VO 
e Balanced/unbalanced analog LO 
® Digital level control 


: e Prog able floating point DSP ry ! 
The Series 2/Model SX-23e اسي‎ | | | 
Digital Audio Processor T—————Àn TW ELLA 
eS — * 16-bit stereo, 64x oversampling Sigma Deita diei ы " 

16-bit, 64x oversampling Sigma Delta ¥ • High-level DOS/Windows/NT drivers ney fa 


ISO/MPEG Layer ІЛ & Dolby AC-2 Coding | a lg * Dual-device and multiple adapters j | 
AES/EBU/ S/PDIF Digital UO 4 * 32-voice wavetable synthesis ( 


агайды айыы итча « Waveform visualization tools The difference is clear. 


wage teo cai 800/ 338-4231 « 310/532-3092 = FAX 310/ 532-8509 


16100 South Figueroa Street » Gardena, California USA 90248 


SERVER SYSTEM . which manufnctures its own product lines bocked by quolity ond experience! APPRO builds o complete - 
le as parts or complete system ing of rock mount products and cstorrbuit systems up to 20 slots in ISA/EISA/VESA configurations. 
" ЕЕРЕЕ ا‎ Asan nnutacture: we guarantee our Customers quick furnarount and provide superior service clong ih | 
. ; RACK MO S 
© 19" Rugged chassis with up to 
600 wott P/S 
» Motherboard or Backplane up fo 20 slots 
286, 385, 486, ог Pentium systems 
» Rack mount SVGA monitor 
» Fully Assembled with 48-hour burin 


RACK MOUNT RACK MOUNT ANYONE? With so many look-olikes, whom do you choose? Choose а company - 


17* MONITOR ENCLOSURE 
* Adiusts to mast 15° to 17° desktop monitors 
© Lexan fote plota 


[йек Mode | У TH LAMPES =, 
o Dest fr 8,721420 Shot Кой : | INDUSTRIAL CRDI memes t4 
Redundant Power Supply (Optional) | | RACK MOUNT SYSTEMS 486DX4-100MHZ CPU CARD 
48604 up to 100MHZ 
› (jn boord VESA - YL Bus True Color VGA 
Passive backplane - 3 slots to 20 slots 
e Also available 386, 486, ISA/EISA/VESA CPU cord 
^ Ful roel crower тод] mme = — 5 
10 фол! wih сома holier € 27” i — | е — Ws on wn 
Rin ¥ » 9* Monochrome or 10" bA monitor 
APPRO INTERNATIONAL, INC. | И ©3 Extemol & 2 Internal drives 
2032 Bering Drive, Son Jose, СА 95131 TEL 40845209200 |  Membrone 101 Keyboard 
300-927-5: FAX 40854529210 


101 KEYBOARD 
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Sewing you адисе 1979 


JDR Microdevices‘ 


1850 SOUTH 10TH STREET, SAN JOSE CA 95112-4108 


Scagate IDE Hard Drives 


Upgrade to a new high-quality, high-capacity Seagate drive. 
These 3-1/2" drives are designed for general purpose, medium 
performance applications. 


ST-3250A — 214Mb, 16ms, IDE, Fast ATA $169.95 
ST-3290A — 263Mb, 16ms, IDE 
HESS , A2BMb, 14тв, IDE, Fast АТА sasse... 0009.95 


Note: Please 


EE order HD- 


ST-5660A 545Mb, 12ms, IDE, Fast ATA 
ST-5660N — 545Mb, 12ms, Fast SCSI-2 
ST-31200N 1.0560, 10ms, Fast 5651-2 
ST-12400N 2.1Gb, 10ms, Fast SCSI-2 
ST-12550N 2.1Gb, 9ms, Fast SCSI-2 
ST-15150N 4.266, Sms, Fast SCSI-2 
ST-410800N 9.0Gb, 12ms, Fast SCSI-2 


rm. e A ду „ш. От 


This easy-to-install cu < WP Store up to ZOOMA оп a а; | 
LANtastic network е? 062120 тіпі-сагіхібде 

starter system is | tape, using data 

ideal for small LANs! compression. 


* Ideal for small " y • PC, 016-40 read & 01С-80 
peer-to-peer LANs * read/write compatible 

* Includes 2 network OVER . ortoze transfer rate; 
adaptors, software, тч ^ 5-1/4* half-height drive with DOS 
25-ft. thin Ethernet cable чч era software and ip 
and terminators 

NR2000SKC 


These Novell approved cards 
feature a jumperless design, so 
software can configure the card. $ 


e 16-bit PC compatible ISA card 


MHW slot 


{ adaplor 


($9.95) to 


Й ^ mount 3-1/2" 


drive in 
5-14" 5101. 


* NE-2000 compatible adaptor; thin net version 
includes BNC connector with T-adaptor; 10BaseT 


version uses RJ45 connector 


MCT-10B2 Card with Thin Net BNC connector ......... 
MCT-10BT Card with 10BaseT RJ45 connector ... ..... 


IDE F/H Controllers 14,400 Fax/Modem 


Combine үп most frequently used x rur jJ This МОТ modem includes | 


1/0 ports in one card! This card tt ENS V.42bis and ММР5 data 
integrates serial, parallel and game ч. \ compression plus V.42 
ports with an IDE hard disk inter- = TEM error control. 

face & floppy controller. 5 n СТ п тоож • 14,400/12,000/9600/ 


нЕт ТЕ “wi D. .95 4800/2400 baud modem and fax 
ulti-I/ [| controller . *ndlepes rp dun qubd ite 9 85 

MCT-+IOEFH IDE Aoppy/Hard ийи e binpireresssigc 960.09 * B-bit PC compatible ISA card 
MCT-Al0+ NS16550 Serlal 1/0 card „ел $89.95 * Uses serial port COM1-COM4 
MCT-AMS+ NS16550 4-port Serial VO card $129.95 


ч Быш р و‎ | ` 
ia | | 1 
[B 

TH, | 


The Acecat Ii digitizing tablet features 
PC PRODUCTS ii as КАЛДА УЛУ, sok Ye س‎ 
existence with a mouse or track- 
i cas ball in Windows applications. 
* PC compatible tablet 


| 3 CALL "a FREE Bl * >>> adjustable active 


area; 2000 LPI resolution 
0 п-538-5000 • Uses serial рогі СОМ1-2 
: | UU i 


Special Prices for 
e Buyers! 
Good rendi. 2/28/95 


Ta recelve these parca 
prices, yam must centia 
4, ker code #7560 


Low-cost 5-14’ Philips CD-ROM 
drive provides access to a wealth 
of titles and reference e ” 


* 8-bit PC compatible 
ISA card 


* Uses IRQ 3, 4, 5or 6 
and 1/0 port 300x, 
310x, 330x or 340x 

• 150Kb per second transfer rate; 
375ms average access time 


e Automated setup software, drivers & CD-ROM 
extensions 


CM E————————— M » 


|, OverDrive"" Processors 


BOXD! On 


| BOXDX20DPR-5 
Benin | 


BUR: IAZULF 


$49.95 
$49.95 


| MCT- ABBY 66 6 
MCT MAR 5VL-33 33MH; 


i ACT. „М: 38 SX 13 33M 


li JE TO "Hf RI MT M f 


PALI ENA FHBBEMT AD PER 
CALL FOA CURRENT ORAM PRICES! 


Part # Size Speed Type Price 
1MX9-80X3 1M x 9 80ns SIMM 44.95 


1MX9-60X3 —— 1Mx9 6з SIMM 48.95 
4MXS-B0X9 —— 4Mx9  — 800 SIMM 184.95 
16МХ9-70Х9 — 16M x9 7015 SIMM 699.00 
1MX36-70 — 1Mx38 — 7Uns ЗММ 158.0 
2MX36-/0 — 2Мх36 70ns SIMM 379.95 
4MX38-70 — 4Мх36 70ns SIMM 699.00 


; Order 
4 Toll-Free Fax Ordering  Local/International 23-Höurs-A-0ay oip- 
Ez] = Sales 800-538- 5000 800-538-5005 408-494-1400 By Plone or Fax WP 
TERMS: For shipping & handling jeciacdte $5.00 for ground & $7.50 far alr, Orders over 1 Ib, and foreign orders may require additionz) shipping charges—contact our Sales Dept. for the amount. CA residents must Include applicable 


sales tax. Prices subject to change without notice. We ara sol responsible for typographical errors. We reserve the right to limit quantities and to sabsiltele mansfaciorer. АП merchandise spbjeri to prior sales. А full copy of 
сит terms is avallahla upon request. Пете pictured may only be representative. JOR, the JOA lago, JUR Microdevices, nnd the MCT lago ore registered trademarks of JOR Microdevices. Modular Circuit Technology іх а trademark of 


JOA Microdevices. Copyright 1994 JOR MICRODEVICES. Other trademarks are tha property of thair respactire owners, 
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| IERC's pP dissipators are designed for | 
use with Intel Pentium™ and other | 
standard PGA 21x21 packages. | 
Using IERHC's long-proven clip* 
technology, the quick connect clip easily 
attaches to the pP and accommodates 
heat spreader. These high performance | 


heat sinks offer circuit designers an ideal salution to their | 
thermal problems. Custom and standard pP dissipators as 
well as cooling fan/heat sink assemblies are available. 
"Pentium is а registered trademark of Intel Corp. * Patent pending. 
International Electronic Research Corp. 


135 W. Magnolia Blvd. • Burbank, СА 81502 
TEL: (818) 842-7277 • FAX: (818) 848-8872 
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Another Way To Communicate With Your PC... 


PG REMOTE 
Infrared Remote Keyboard For PC 


Looking for remote KeyBoard to operate your РС ? 

PC REMOTE does it all 

* Remote transmission of infrared AT key codes to PC, no program or 
driver adjustment required. 
° Effective from all direction within 7 meters 
* Up to 192 (6 Channels Ж 32 Function Keys) keyboard signals 
defaulted include. numbers, alphabets Ciri- АЙАН СШ function 
keys 

* Rearmnging kev-distribution possible bv " Loarn- Type remote сого” 
{кз & Fix-Type Remote Control handsets available for ороп 

for Presentation TV cards Mulit-media Karaoke Teaching, 

Е == ete —OEM ODM welcomed to go with any application 
package developed 


JU INTERNATIONAL TRADING CO. 
11 AIRPORT BLYD.SUITE #200 TEL: (415) 952-8678 

SOSAN FRANCISCO,CA408 FAX: (415) 952-0879 — 
USA 


Circle 256 on Inquiry Card. 
А HURRY - LIMITED TIME OFF ER* | | 


SYSTO TEK™ Fan Failure Device | 
.& COREL CD ROM DRIVER KIT | 
A. With Purchase Of Aar [em 


„З-ВІТЛЄ-ВІТ ISA-SCSI Adapters | 


SCSI WHAT IT CAN DO... 
Dis A Connects up to 7 
o SCSI devices using 
CD 1 controller card 
( "ROM 4 Coexists with 
Tape existing IDE drives 
E А Connect Internal 
| "DAT and external SCSI 


lg , devices 
; > MEM A Provides optimum 


s Scammer performance from 
A Lm your SCSI device 
Peinte | 4 Kits available to 
support any SCSI 
device 


ШИ — ie. BIT SCSI adapter, 
internal 50-pin ribbon cable $83.00 


| OE SCSI adapter, 
internal 50-pin & floppy ribbon cable, 


adds a BIOS and support for up to 

| two 3.5 and/or 5.25 floppy drives. M um of le 

«7 $132.00 | 

| BREED вт SCS! adapter, Кезейиз Opel qui 

| internal 50-pin ribbon cable, adds a Ss SAME 2d 
BIOS allowing the P.C. to-boot from | DAY AK 

| a SCSI disk drive 2° $97.00 y — SHIPPING = 

| s Р.Е. Logic, Corp. desigus, mauufactures and supports 
= Mf. In [ the hardware and software for all iti products 
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CL eur 


420 MB CFS420A 14MS 3.5" HH IDE $195 
540 MB CFA540A 12MS 3.5" HH IDE $255 
1060 МВ CFP1050S9MS 3.5" HH SCSI $594 
1080 М8 CFATUBDAT12MS 3.5" HH IDE $545 


SS Seagate 


428 MB 3491A 12MS 3.5" HH IDE 5199 
545 MB 5660A 12М5 3.5" HH IDE — $279 
545 MB 5660И 12М5 3.5" HH SCSI $335 
2150 MB 12550N BMS 3.5" HH SCSI $1228 


^ «Damaged "a - ‘Thermal Damage (800) M5- 
SCSI 


Se Habla Español “Offer Expires 12/3194 | 


P.E. Loric Corp. ^ Р, -Taj 
11605 Old Canal Ri Taha iid \ 92687 (800) 345-SCSI | 


` Circle 265 on Inquiry Card. 


1080MB СРА10805 12М5 3.5" HH SCSI $594 


275 WESTERN DIGITAL 


425 MB АС2420 12MS 3.5" HH IDE $205 


345 MB 7345A 14MS 3.5" HH IDE $183 540 MB АС2540 11М5 3.5" HH IDE 5249 


345 MB 73455 14MS 3.5" HH SCSI S229 730 MB АС2700 10М5 3.5" HH IDE $325 
546 MB 7546A 12MS 3.5" HH IDE $255 : 
Chicony Сусепоа 


MICROPQLIS AA MAGITRONIC Motherboards 


1050 MB 4110 8.5М5 3.5" HH SCS! $578 ауз ê зир AMDCPU АШЫЙ 256 539 
1050 MB 41104 B.5MS 3.5" НН IDE $609 — ppyrIM 60 3 PCI ЗИВ 3154 INTEL CPU 256K $699 
1600 MB 2217A 9MS 3.5" HH IDE $898 PENTIUM 65 3PCI ЗИВ 315A. INTEL CPU 256K $829 
1800 MB 2217 OMS 3.5" HH SCS! $898 PENTIUM 90 4 PCI 2 VLE 315A INTEL CPU. 256K $1029 


Call for Memory, CD-ROMs, and All Other Pricing | 


Government / University P.0.’s Accepted 
Circle 271. on Inquiry Card (RESELLERS: 272). 


Этем Stocking Stuffer 


Don’t Let Your Computer Overheat! 
“SYST OTEK 


CPU FAN FAILURE WARNING DEVICE 

For 486DX and Pentium Systems 
Today's high speed, high power micro- 

гё often cooled by a miniature 

A attached to the CPU. Jf this fan fails the 

a — and can cause: 


rrüfieous Processor: Damage 


How SYSTQ TEK™ a 
Should your CPU fan fail your 

SYSTO TEK™ emits a piercing sound to 
alert you that your 
system is in danger. 
Simply power down | 
your system and replace | 
the fan, Includes a system ' 
cabinet a uer М label. | 


ЕЖ т>, 


| EASY TO INSTALL: No not «тез» 


or widering. Just plug in between 
your fan and ils power source: 


« SN 345-SCSI 
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The OmniWand is a hand-held 
DOS computer housed inside a 
cast-metal case, 


of | megabyte of RAM and 
256K of flash ROM. It not only 
runs DOS 5.0, we installed it in 
the flash ROM for you! Need 
more power? The OmniWand 
is compatible with PCMCIA 
cards, offering you all the 
memory capacity the 

most demanding 

job requires. 


With modules that attach to either 
side of the OmniWand, you create 
а data collector to fit any application. 


This powerful data collection 
computer boasts internal memory 


Ф ~ АУ Call for а free information 


ә d kit today! 
[Мех 


1105 N.E. Circle Blvd., Corvallis, OR 97330 
Videx and OmniWand are registered of Videx, Inc, GCOSO4b 


503-758-0521 * Fax 503-752-5285 
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RISC BASED MULTIPORT CARDS 
i PI m SCO UNIX, pe "SVRA, XENIX 


On MS-DOS : Use to connect pool of 
„чугы serial devices (POS). Software 
based on INTIA interface and 
communication library. 

X: Connect terminals, modems, 
printers, serial devices 


> B/16 ports > Easy installation 
High Performance (115 Kbps) 
» Full Modem Support (DB25) 
‚ Hatf- Size SMD Card » Hardware & 
Software Included » 5 years warranty 


[ТЕГ 


RESELLERS WANTED 
Cyclades Corporation © Fremont, CA (USA) 
TEL 800.347.6601 or 510.770.9727 FAX 510.770.0355. e-mail cycledes@netcom.com 


Visa & Moitercard welcome 
30 days money back guarantee 


E 


PCSS-8FX 


* 8 ports, 16550 UARTS 

* Digi, Galacticomm compatible 

* Works with all popular BBS 
Software 


rts, 32K-512K FIFO 
indows, DOS, UNIX, XENIX, 
FOSSIL drivers included. 
a RS-232, 422, 485 interfaces 
• 24 MHz Processor 


( : T E K Contact your local computer | 
ve. dealer or call: 800-282-4835 
PO Box 2310 Bay SL Louis MS 39521 Phone: (601) 467-8048 Fax: (601) 467-0935 
All product names or company names are the property of their respective holders. 
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CONTROL 


_ АП. YOUR PC SERVERS 


FROM ONE KEYBOARD, MONITOR AND MOUSE 


F 
7 0H: cnl o (8) 


ba 30i LES 


NU dean m 


with Mncfíoi 
yr {а yr al L А Де. ӨП] 


COMPARE QUALITY 
AND PRICE PERFORMANCE! 


* Save Space, Cut Costs & Centralize 
Control with 100% Reliability 

e “Plug and Play" Any Mix of ATs 
& PS/2s; Supports PS/2 & Serial Mouse 
& Ali Video 


* Desktop or 19" Rackmount Models 
for 2, 4, 8, 16 PCs, Expand to 64 


* Keyboard & Mouse Emulators for 
Error Free PC Operation and Autoboot 


* AUTOSCAN™ to Monitor All PCs 
* Remote Áccess up to 150 Feet 


® Thousands in Use Worldwide ® 
GSA Schedule for US Fed. Govt. E 


5 | > 
єз oa а bad «! ч J£ 
Т: fas} 

А Тї?! ا ا‎ і EE Р 


RARITAN COMPUTER, INC. 10-1 Ilene Court, Belle Mead, NJ 08502 Fax (908) 874-5274 


30-DAY MONEY BACK GUARANTEE 


Germany - Inmac, Tel: 496-1459-2244 
Japan - Proside Corp., Tel: 81-3-3254-613] Fax: 81-3-3254-6134 

Taiwan - Raritan Computer Taiwan, Inc., Tel: 886-2 218-1117 Fax: 886-2 218-1221 

The Netherlands - Artelcom B.V., Tel: 31-1-442-3313 Pas: 31- ду ed 

United Kingdom - Kemitron LTD, Tcl: 44-244-536123 Fax: 44-244-53104 

INTERNATIONAL RESELLERS INQUIRIES WELCOME — CONTACT RCI (908) 874-4072 
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FULL 1-YEAR WARRANTY 


Rhetorex 
Voice Processing boards 
make CTI a reality. 


If you're asking "what's 
CTI,” you're missing one 
of the hottest new 
technologies going. 

Computer Telephony 
Integration links PC- 
based computer appli- 
cations to the telephone 
network, providing voice/ 
fax mail, interactive voice response, voice/fax servers 
and more. 

Interested? Maybe you're already developing a CTI 
application. Then it's time to discover Rhetorex™ 

For the best value in CTI technology-from our 2 and 4 
port DSP-based voice and fax processing boards, to our 
24-port platform- give Rhetorex a call. And start making 
CTI a reality today. dte 


Rhetorex, Inc., 200 E. Hacienda pm Campbell, CA 95008-6617 
Tel. (408) 370-0881; Fax (408) 370-1171 


All trademarks identified by the ™ symbol are trademarks of Rhetorex, Inc. 
АЙ other trademarks belong to their respective owners. © 1993 Rhetorex, Inc. 
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LET YOUR COMPUTE R DO THE TALKING! 
integrated И Automated Attendant 


Voi ce/ ax \ [ „21 
integrates major voice/fax applications plus E Unlimited Audiotex 
program control into one full-featured high ni 
performance software. PC-AT/386/486 based. Voice Mail 
Menu driven. Easy to use. Full support for 

Intel voice hardware. Supports 
ze 32 voice lines sie lines. T Telemarketing 

| , Ш Fax Mail 


Econ Done ines 818-3684566 ог В Fax-on-Demand 
818-368-8848 ll Fax Broadcasting 


Rackmount Solutions 


RACKMOUNT COMPONENTS - QTY 25 PRICING 
Rackmount Chassis 19°x7"x17" $131 
Rackmount VGA Monitor $531 
Rackmount Monitor Shetf $113 
Rackmount Cherry Keyboard Drawer $200 

RACKMOUNT PLATFORMS - Qty 1 Pricing 
АМ55850Х2-65 EISA $1593 — RMS4865X-33 $915 
RMS4B6DX-33 $1136 RMS3865X-33 $665 


RACKMOUNT CHASSIS — 15 Models up to 20 Board Siots 
SLOT CPU BOARDS ~ EISA/ISA 486, 4865Х, 386, 3865Х 


RACKMOUNT MONITORS — Super VGA & Monochrome 
RACKMOUNT KEYBOARDS — High Quality Cherry KB 
RACKMOUNT SWITCH — Video/KB up to 12 CPUS 
RACKMOUNT CABINET — Modular fram 21" to 96° high 


Exclusive International Distributor Program now Available 


SIW VALLEY 


TECHNOLOCY ІМС. 


2468 Armstrong Street, Livermore CA 94550 


rel: (818) 368-61 8.7859 B Date/Party lines 
10801 Bismarck Ave., Northridge, CA 91326 USA 
(510) 447-2030 FAX: (510) 447-4559 


t 
(Resellers/Dcalers/OEMs/Privare labels are welcome) E Int'l Call Back 
Circle 250 on Inquiry Card (RESELLERS: 251). 


TARGET YOUR PREY! 


Bag Your | 
Voice Processing 
Objective 

+ VOICE MAIL 

¢ AUTO-TRANSFER 
+ FAX-fN-DERARD 


Complete your mission 
for as little as $295. 


CALL 1-800-685-4884 


51 05222800 * FAX 510-522-5556 
target developersvOEMS 


TALKING TECHNOLOGY, INC. 
1125 Atlantic Ave. + Alameda, CA 9450 
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World's Fastest A/D Cards 


CSLITE аы, 40MSPS $595 

CS250 8 ba, 100MSPS $3500 
CS1012 12bit, 20MSPS $4995 
CS6012 12 bit, 60MSPS $6995 


Gage Applied Sciences Inc. 
5485 Vanden Abeele, Montreal, QC, Canada H4S 151 


1 -800-567-GAGE мы аит rs سسا س‎ T 


Circle 229 on Inquiry Card. 
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Data Acquisition 
for Notebook PCs 


* High-speed, PC parallel-port connection 
* 2chDA & 16-ch, 100-kHz AD 
* 32digitall O 
* 16 high-speed digital inputs 
* § counter timer channels 
AC or battery operable 
* MS Windows graphical software 


(Otech 


Cannon Rd = Cleveland, OH 44146 


ie 439.4091 ах (216) 4394093 


PC-in-a-Box Portable OEM system that provides core functions 
of a PC. DOS applications run from ROM with no 


change. Development Support is provided. 
192x128 LCD, 52 keys, uses KS-9 CPU card with 
256K SRAM, DOS, PCMCIA, 1 srl, 4 hr bat. $599 q1 
CPU Cards К5-9: Low power CPU card with C&T F8680 . 
(286 eq.) Options: 2M SRAM, 1M ROM, flash, 
| 3 serial, 2 parallel, PCMCIA, modem. $249 q100 


KS-2: NEC 40, 256K DRAM, 1 serial. Options: 
З serial, par, PCMCIA, modem, A/D $129 q100 


KS6: V-53 CPU, 512K DRAM, 1 sd. Options: 2M 
ROM/SRAM, 4 srl, 2 parallel, printer $229 q100 


Call 
К n LA Tel: 303-444-7737 


Boulder, CO 80301-2842 USA Рах: 303-786-9983 


On-board 486: SX, SX2, DX2, or DX4 
Real-Time Data Acquisition-Windows or 05/2 
Real-Time Process Control-Windows or 05/2 


Майны йылый санай 
Digital 1/0 to 1.6M samples per second 
Up to 512 analog inputs on one DAP™ 
Up to 128 digital inputs on one DAP 

Up to 66 analog outputs on one DAP 
Up to 1024 digital outputs on one DAP 


MICROSTAR 
LABORATORIES 


2265 116th Avenue NE 


Ask for FREE catalog and demo diskette. 
Bellevue, WA 98004 


206-453-2345 / fax 206-453-3199 


Circle 233 on Inquiry Card. 
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ч ‘ " ] i 
UISK & UDICA! LITIVES 


Terminate $ 


SCSI Vue" 


Terminator 


Active Regulation 
» Status Indicators 
. Coi ت‎ 


Bene! 


gees SCSI Bus. 
Performance 


› Less Errors; More Reliable 


Data Transfer 


eee ° Diagnoses Problems 
E ° Analyzes Signal Quality 


* Diagnostic Indicators 

* Large Ferrite Filters 

* Triple Shielding 

* Double Gold 20u" 
Plated Connectors 

* Extra Heavy 26 
Gauge Wire 

Benefi Ls: 

* No Loss Of 
Important Data 

* Faster Performance 

Ы Test Cable Integrity 


" Е -a 
| d 

т g 

- ч) = * 


$299/kit + shipping & handling 


=> Touch monitors are 


=> Application gramming 
interface tool is optional. 


=> OEMs/Dealers are welcome. 


Hi-Tech Instruments, Inc. 
P. O. Box 1509 

Stafford, TX 77497-1509 
Tel: 713 - 980 - 9040 

Fax: 713 - 980 - 4251 


High- Performance 
Active Diagnostic 

ЭСЭ Vue" 

d Cables 


From 


$39 | 
ے‎ Yi 


gt 
Ihe ас ЖАЙКЫ, 


3101 Whipple Rd., Union City, CA. 94587 
Ph: 510-471-6442 Fax 510-471-6267 


a TOUCHSCREEN kit includes: 
+ poe touch plate, sensitive to 


e Controller card, 4"x4" in size, fits into PC 
ISA bus slot. 

* Diskettes provide DOS mouse emulation 
driver, Windows indows mouse driver, | 


опа] programs. 
E LC. c M lt 
used with most monitors. 
+ Manual contains instructions for installing 
рака iiir. iE and for 
BOE sina 


Circle on Inquiry Card. 


FEATURES & OPTIONS: 
> Supports most 3.5" hard 
drives 


» IDE, or SCSI interfaces 

> Hot removability 

» Key lock ON/OFF security 
» Fan cooling option 


> Built-in SCSI ID selector 
switch option 


> Ruggedized aluminum or 
low-cost plastic version 


> Power/Drive activi 
LEDs У 


» Patent protected 


» 19° rackmount keyboards 

» 1U or 1.75' space 

» 25 models 

» Full travel and membrane 
types 


» IBM PC XT/AT, PS2 
compatible 


» US and Int. versions 

> Springock front panel 

» Serial output 16mm, 2 
button trackball 


Call Elma at 
510-656-3400 


ELMA Electronic inc. 
44350 Grimmer Blvd. 
E L M A Fremont, CA 94538 
Tel (510) 656-3400 _ 
eFax: (510) 656-3783 


= 


“=. 
M 


It's Expandable, 
It's gi and It's Affordable. 


ИВ Y 


406DX4-7 5MHz 
486DX4- Шин: 


25 pin Parallel Port 


E 
| a 


E EI DEED [T 
"LT INNER RS Tm 
ug LI Lett mna Tz 


AMRE tL TECHNOLOGIES INC. 1-800-88-AMREL 


(818)303-6688 * Fax: (818)358-3838» 11801 Goldring Road, Arcadia, CA 91006 


Circle 246 on Inquiry Card. 
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Sims ptis jn ml 


Distributors worldwide апі 


M ADF IN 
БУП AXHS 


Е. ^w oci 


Play Wtrije A000 


Lad 
Corrpo-.t Oso Reco daite System 


PlayWrite 4000 4X 
CD-Recordable package: 
e New 4X CD-Recordable drive 

e Dataware 2.11 CD-Record software 

@ Multiplatform software = 
e Blank media & SCSI cable |А "рр 
e Hotline support i 
* АЙ for only $5,995 


>, MICROBOARDS Call today! 
ane MN SSIS ^ ` 612/448-9800 


Fax: 61 2/448-9806 


. A Circle 235 on Inquiry Card (RESELLERS: 236). 


Dealers Welcomed. 


- Fits any unused 5 1/4" PC drive bay 
- 100% shielded high quality speakers 
- Works with all sound cards & CD-ROMs 
- No messy desktops, FCC Class B certified 
| 4 ا‎ р duro n pum 
ay telligent PC hardware ucts...in a long 
(| T This is a erre ال‎ whose time has come." 


(PC Review OcUNov 1993) 
Күс БЕТА 
$ 89 [el Рт. HiHi : Pagi oga 


-— EIE o A ad Р 
(Plus $6.95 S&H) 


VW INT AFR Se, 


Windows & 
View of Contro} Panel in Windows Preset Channels 
SOUN D MiN DS 
fechnotogy Email orders: 


: 10 
Each sold separately . Auto Scan/Fine 
1600 Dell Ave. ^i Campbell CA 95008 Internet: smict Qix.netcom.com 


at $49. 95. Tuning 
+ Wake-up and 
Sleep Functions 
Ph: (408) 374-7070 Fax: (408)374-7193 C'serve: 74643.24150 Compuserve.com 
Circle 268 on ys uiry Card 
(RESELLERS: 269). 
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T Мі! ipa’ 


aan ACT. ! 0 f `f C | 
Use our controller as the brains of your next 
„ | control, test or data acquisition project. 
From $149 qty one. Features /0 to 400 lines, 
ADC, DAC, R5232/RS485, printer port, battery- 
backed clock & RAM, keypads, LCDs, enclo- 
sures and more! Our simple, yet powerful, 
Dynamic C™ makes programming a snap! 
1724 Picasso Avenue 24-Hour AutoFAX 
Davis, CA 95616 916.753.0618. 


916.757.3737 Call from your FAX. 
916.753.5141 FAX Request catalog #18. 


ENGINED RING , 


XH are Copy P Protection Onl ©! {б 55:64 


MN 
S pm ne ‘Self-Poweredi 
SiliGonSofte Ph: MORNE ARLE “408-446°5196} 


w^ 9X „йб 


ЭР -4760 Castlewood Drive, San Jose, CA 951 2915 СЫТ 
Hot ‘ine: 800-91 9s A Ask for FREE ProductsInfo 
Did vp us parce 2 sacs Sou . 


tien 241 on — Card. 


3480 & 9-Track 


Optical CD ROM Maker 
Windows NT, OS2, Novell Software 
° 3480 from $5995 
* CD ROM Maker $3795 
* Optical Storage from $995 
e 9-Track $995 Complete 


CALL 1-800-938-TAPE 
Get The Very Best For Less 


Laguna Data ччы 
7340 Smoke Ranch Road, Suite C, Las Vegas, NV 89128 
Tel: (702) 254-2648 © Fax: (702) 254-0910 


... The Tape Experts 
* Top Quality 

* High Performance 
* Proven Reliability 
* Easy to Use 

* Best Price 

* Total Support 

* Factory Direct 

* Made in the U.S.A. 


Data Ma. for 
DOS, NOVELL, UNIX, 
WINDOWS AND OS/2 


6709 Independence Ave. 
Canoga Park, CA 91303 
FAX (818) 592-0116 
Tel (818) 592-0061 
Tel (800) 468-0680 


Circle 239 on Inquiry Card. 


Inframe/Mini information Exchange 


* Tape Transfer and Format Conversion 
a EBCDIC ++ ASCII Data Manipulation 
* AS/400, TK50, and ж“ QIC Drives 

a UNIX Tar and DEC Save Set Options 
* Reseller inquiries Invited 


ФигхЁоғу “ Tape Duplication 


READ/WRITE 9-TRACK 
3480 ° 8MM • DAT on 
YOUR PC NOW! 
Сай Ма... (317) 842-2077 o 


PU 
ae 1-800-248-3475 


J CORPORATION Media Conversion Systems Since 1973 


FAX: (317) 842-8294 


` Circle 257 on Inquiry Card ( RESELLERS: 258). 


HiWIRE* Il Schematic 
and PCB Software 
With support for ex- 
panded and extended 
memory, HiWIRE il can 
handle your most de- 
manding schematic and 
PCB designs. The unique 
HiWIRE 11 editor allows 
you to display and edit 
schematics and PCBs 
simultaneously, using 
the same commands for 


Wintek Corporation м 


Lafayette, IN 47904 and is guaranteed. 
Call (800) 742-6809 


or (317) 448-1903 


Rad winter! ° 
(800). 742-6809 


—À— — — 


Circle 244 on Inquiry Card. 


Free Instrumentation Reference 


and Catalog 


National Instruments is providing a 1995 catalog detailing 
computer-based data acquisition, instrument control and data 
analysis products. Includes information on exciting new products 
and technologies such as Plug and Play boards, Power Macintosh 
software, Test Executives, SPC and SQL add-ons, HP-UX 
instrument control, PCMCIA interfaces and VXIplugáplay. There 
is also information on customer education classes. Includes 
tutorials and glossary. 


National Instruments 


6504 Bridge Point Parkway, Austin, TX 78730 
(512) 794-0100 
(800) 433-3488 (U.S. and Canada) 
Fax (512) 794-8411 


Circle 237 on Inquiry Card. 
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GSS*GKS 


Graphical Kernel System 
for MS Windows 


GSS'GKS, a C and Fortran function library based on the 
ISO/ANSI GKS-standard, enables you to develop portable 
graphics applications including user interaction, coordinate 
transformation and object segmentation. GSS*GKS, which is 
well established as a DOS version, is now available for MS 
Windows. Take your existing GKS code, recompile and Iink it 
with the GSS*GKS libraries and get a real MS Windows 
application with access ; J 
to the Windows print manager. і = 
When developing a new EI. 2 
application you experience a 
powerful graphics functionality that can edit be marom 
into the windowing environment. You may even add Windows 
elements such as menus or pushbuttons. Supported 
compilers are: MS C and Fortran, MS Visual C, Borland C, 
Watcom C and Fortran. In addition GSS'GKS libraries are 
available for Windows NT, OS/2, SCO UNIX, Interactive UNIX, 
Solaris and Onsite UNIX SVR 4.2, thus offering portable 
graphics functionality on 
all platforms. 

: IG Sar erse 17 

D-50823 Cologne, 
Phone: +49-221-512074 

[E [MI INGE < Fax: +49-221-529666 
Email: gsscgi@ematek.de 


Circle 264 on Inquiry Card. 


For High-Quality 


Scientific Publishing, 
use РСТЕХ 
Typesetting Software. 
Make all your documents and math formulas look their best 


For a free brochure & demo disk, call 800/808-7906 
Personal TeX, Inc. 12 Madrona Street, Mill Valley, CA 94941 
Fax: 415/388-8865 E-mail: pticrl.com 


Circle 238 on Inquiry Card. 


ko bis c0 
kotki += 


Learn C++ & Windows-Based Programming... 
Simply, Quickly! 


With the OML Learning 
Series" you can learn 
C/C++, object 
technology and 
Windows"-Based pro- 
gramming quickly and 
conveniently in the 
privacy of your home 
or office. The OML 
Learning Series 
features: 


A Call us for 
q| information, 
| and FREE 


Each series: $249* (reg. $400) 
Any 2 series: $399* (reg. $750) 
Any 3 series: $549* (гед. $1050) 
Visual Series”, All 4series: $649* (reg. 51300) 
lig LAN ion: Call 
С/С++ Serles БАЛ МО, 


посце чете, 3800-6789-OML 


OLE Series" 


MANAGEMENT 
LABORATORY 
TEL: 805-373-8111 
FAX: 805-373-8116 


Circle 278 on inquiry Card. 
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Operating Systems • Utilities | А 
A Complete 32 


ll. © 
ЕЕЕ 


OS for the РС. Including: 
C, C++, Ada, Pascal, and 
Smalltalk Compilers. 
TCP/IP, Slip and PPP. 
With complete sources. 
And 600 pages of 
printed docs. All for 
only $57.95? 


Yup. 


Slackware 
Professional Linux 2.1 


(800)546-7274 4 to ine. 


Circle 274 on Inquiry Card (RESELLERS: 275). 


HEALTH CARE 
FOR YOUR 


HARD DRIVE 


THE FIX REBUILDS: 


> | M THE EA.T. TABLE! 
> | BI THE BOOT SECTOR 
ll THE PARTITION TABLE 


EVEN IF ALL THREE ARE CORRUPTED 


“The single most powerful data recovery 


tool known to mankind"... THE FIX!! 


No longer will *Failure 


Reading Drive C:” or “Non RE m Drive... 
System Disk Error” cause Geb uisa 
: It's that Simple! 


havoc. GET THE FIX! 
RECOVER THAT DATA * CALL NOW 


CONSOLIDATED SOFTWARE PRODUCTS, INC, 


1-800-737-8763 TU es 


Circle 267 on Inquiry Card. 
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Programming Languages/Tools « Windows 


Add Network Licensing to Your DOS/Windows Apps 
in 2 Hours or Less! ——— 


Convert your unprotected or key locked DOS/Window App to 
nefwark Свае with the OE SOR toolidt. 


¢ No royalties ¢ No keys to ship ¢ Control concurrent usage 


а саген a floating L- ir. ©, their er re if you go ; 
with.a key-based solution you ma ne n ХЮ а year.on 
keys alonel i pot ale tao iR toolkit ers of a 
$ Library (or your DOS application (DLL for Windows) 

$ License manager NLM running on the server 

¢ Key-code generator 
The license manager NLM ts locked to the server's Ethemet address so ates 

no key is requiret. You pay one time for the toolkit and license as many — 
applications and modules às you want. -- 
Call for our free.eval kit. You can evaluate and integrate Jii i гу | шй Кт 
into-your application in less than 2 hours] mL 


VIMAN SOFTWARE, INC, Email infotviman tnm Tel: (408) 459-0678 Fax: (408) 458.2862. N 


Conventional spreadsheets can't 


cope with uncertain or fuzzy 
numbers. 


But now there's PuziCalc. It was 
designed from the ground up using 


revolutionary fuzzy math technology Call 800-472-6183 


to achieve breakthrough performance. 

FuziCalc is perfect for projections, 16 [ 

planning, and estimating. See for F UZI a C. 
The Fuzzy Spreadsheet" 


yourself. Call now for FREE info kit. 


Circle 270 on Inquiry Card. 


Localization Kit for Windows — 


Arabic, Biblical, 


У Cinese, European, 

rere oo Greek, Hebrew, Indian, 

| your favorite Windows ' үрд Japanese, Korean, 
applications as easily Persian, Russian, Sanskrit, 
as you type English! S.E. Asian, Tibetan, Urdu, , 


From $99.95. Use with DTP, © more - scalable fonts for PAR 


word processing, database, all the world's languages. 

presentation graphics, e-mail Call the WinLanguage™ 

and fax. Even complex experts! 

languages are easy to type ovt 

because of automatic contextual E ee ew so e" 

characters, ligatures and diacritic Mn гап? ' 
ше GHY се апа 

positioning. eo 

Here's our guarantee: If you are not - 

comfortably using the foreign language of your ex 


choice in your Windows software within 30 days, 
return the product for a full refund. 


Gamma Productions, Inc. 
N 12625 High Bluff Drive 8218, San Diego, CA 92130 
Sales: 800-97-GAMMA (800-974-2662) 
Tel: 619-794-6399 Fax: 619-794-7294 


| 


Circle 228 on Inqulry Card. 


Are you looking for service, quality 
and dependability when it comes to your 
LAN products? = 


| 
k Рът | 
I^ d us 
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TECHNICAL GRAPHICS e DATA ANALYSIS © 
DATA ACQUISITION * WINDOWS 


ORIGIN is your complete laboratory data 


management solution, providing unrivaled 
flexibility, publication-quality technical 
graphing, and sophisticated data analysis 
capabilities in an easy-to-use Windows 
environment. 


For a Free Demo, Call 
1-800-969-7720 


MicroCal Software, Inc., One Roundhouse Plaza, Northampton, MA 01060 
Tel: 413-386-2013 • Fax: 413-585-0126 


ALTA RESEARCH 
CORPORATION 


Look no further. Alta Research, NEW Uf nr ] $ FIWARE 


Circle 248 on Inquiry Card (RESELLERS: 249). 


a 
| 


А 
manufacturer of the Award-winni 
of the Award-winning Г Voice Wi ows pai ра te We pes es i 
EtherCombo-16+ T/C, has adapters for all The Basic Toolkit allons you to create à el їй 
your Local Area Network needs: Н sl processing applications with fie If or [У 
• 16 bit Ethernet e Internal Concentrators WINDOW FEATURES BASIC TOOLKIT APPLICATIONS | 
• 32 bit Ethernet PCMCIA Ethernet Mo e hat n etr 


LJ I 
e 16 Bit Token Ring * Low Cost Ethernet Solutions | | 
e МСА Token Ring ° Network Operating System Bundles | арна ыг em С сулы Єз 


Call Alta Research today for details on our Authorized Reseller Program і mu ам М pem Анови rw much more! 


1-800-423-8535 | пни Hie Ba hê BA | 


ы hes ece pa ال :ر‎ Exc Voice Window runs on a &(/286/586 48. Fr Sales and Technical information call 
outh Fede ighway, Deerfield Beac | 
Phone (305) 428-8535 Fax (305) 428-8678 Em mystic software ING. 1-800-697-8426 
Or contact a reseller near you: 


Mainstreet Computer 1-800-333-9899 DataComm Warehouse 1-800-328-2261 
Circle 225 on Inquiry Card. ` Circle 254 on Inquiry Card (RESELLERS: 255). 


The BYTE Deck mails to a select group of 275,000 BYTE subscribers who are proven direct market buyers. 
In fact, BYTE subscriber surveys show that many readers prefer to buy through the mail order/direct channel: 


Direct Channel Preference 


for Purchases of: Software MENNENEZIONE | 
Peripherals 
Computer Systems |[.—— 69% | 
Networking uu «— 


The average BYTE reader influences the purchase decisions of 107 others, works in a company with more 
than 1,000 employees, and influences more computer product purchases than any other person in 
his/her organization. The BYTE readership provides quality leads. 

Why settle for anything less? 


Р al pada nt (£09\ ODA СОА дь Env. ' 
ч 1$ Susan R ellini | today at (603) 924-2596 or fax your 


АЧ Бы ТЫ UI IVA UWI Uruvi IU (UU 
The I BYTE Reader: Simply the Best BY TEER E 
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| 15 
| TEL 1-510-865-9180 — РАХ 1-510-865-0663 BBS 1-510-865-3856 | 


Voice Window and the Basic Polk sup re Taking rata and Kew Voke налде i 


THE BUYER'S MART 


THE BUYER'S MART is a unique classified section or- 
ganized by product category to help readers locate sup- 


A DIRECTORY OF PRODUCTS AND SERVICES 


pliers. Each ad has Inquiry numbers to aid readers re- mended). 
DEADLINE: Ad copy is due approximately 2 months ay" 2 ads/issue - - 58 


questing information from advertisers. 


AD FORMAT: Each ad will be designed and typeset by 
BYTE. Do NOT send logos or camera-ready 
Advertisers should furnish typewritten copy. 2"x1'." 
ads can include headline (23 characters maximum), de- 
· Scriptive text (300 characters is the maximum 


phone and fax number. 2"x2%" ad has more space for 
descriptive text (850 characters is the maximum recom- 


prior to issue date. For example: November issue 


RATES (Jan. 1995) 
5 п R 
изе Нш: seuss 


1 ad $731 $701 $614 


artwork. closes on September 8. Send your copy and payment Sadsfssue - - 5% 
to: THE BUYER'S MART, BYTE Magazine, 1 Phoenix ‚_ 129 $1462 $1,402 $1,228 
Mill Lane, Peterborough, NH 03458. For more infor- 2X74” 2ads/issue - - 1,169 


recommended) plus company name, address, tele- FAX: 603-924-2683. 


| ACCESSORIES = 


RADIOACTIVE? 
| Plot it on PC (+Palmtops) with RM-60 RAD. MONITOR 
+ ALARM. Uses com port. ALPHA • BETA • GAMMA 
X-RAY. MicroR:1000 X resolution of survey geigers. Track 
rig find sources. Check food, water, ceramic cotfee 
s (EYE OPENING). Plot prune, Pie po ride. TV, 
ж» . PC MAG & BYTE rev. Vi $ back. 


600-729-5397 or Tel/Fax: (302) 655-3800 
Aware Electronics Corp. 
P.O.Box 4299, Wilmington, DE 19807 2r: $149.50 oc:x 


KEYBOARD, VIDEO, MOUSE, AUDIO 
Extend signals from PC with EXTENDER 
Split signals with COMPANION/PC EXPANDER 
Switch signals among PCs with COMMANDER 
Boosts signals up to 600 feet. Control up to 96 PCs 

with one keyboard, monitor and mouse. 
CYBEX CORPORATION 
4912 Research Dr., Huntsville, AL 35805 
Phone: 205-430-4000 Fax: 205-430-4030 


Inquiry 651. 


STABILANT 22 
CONTACT ENHANCER 


ics, process ) 
&udio, and automotive equipment. 


D.W. Electrochemicals Ltd. 
97 Newkirk Road (North) Unit 3, Richmond Hil, 
Ontario LAC 304, Canada (905) 508-7500 


Inquiry 652. 


VGA Splitters 


* Connect 2, 4, or more monitors to your computer 
Bright and crisp presentation simultaneously on 
all monitors - Guaranteed 

* Works with all VGA, SVGA, and RGB monitors 
Supports 1280 x 1024 - MADE IN USA 

* Special VGA extension cables to 250 fi 


Santa Ana, CA (714) 641-8607 


Inquiry 653. 
| ` BAR CODE 
Labeling Sofrware 


On EPSON, IBM, OKI, or LaserJet. Easy 
WYSIWYG design. Any format/size. Up to 120 
fields per label. 18 text sizes to 3° — readable at 
100', AIAG, KMart, Sears, MIL-STD, Penneys, 2015, 
128, UPC/EAN, Code 39. File Input & Scanned 
PCX graphics — $279. Other programs from $129. 


Worthington Data Solutions 
(408) 458-9938 800-345-4220 
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BAR CODE | 
Bar Code Readers 


For PC, XT, AT, PS/2, Macintosh 
and Serial Terminals 


Attaches as 2nd Keyboard or to any ADB port 
Reads 2015, 128, UPC/EAN, Code 39, etc. 
Extemal or Intema! attachment on РС 

Wand, CCD, Slot Badge, Magstripe or Laser 
Two Scanners per Reader 

100+ Configurable Options 


2 Year Warranty, 30 Day $ Back Guarantee 
* Direct From Manufacturer 
* Top Rated by Independent Review 
* Complete with CCO Scanner - $624 
ж Complete with Laser Scanner ~ $1250 
* Complete Wand only Reader- $329 
Worthington Data Solutions 
3004 Mission Street 
Santa Cruz, CA 95060 
408-458-9938 
800-345-4220 


Portable Reader 
* AA Battery Operated, 64K or 256K 
and 


recorded (like answering machine) in any 
language. This unit is EASY! 


* Double duty as Non-portable Reader 

* 4x20 Supertwist LCD Display, 35 Rubber Keys 

* 2 Built-in Inventory Programs 

* Download tables and Pick Lists 

* Wand, CCD, or Laser Scanner Input 

* Serial Interface and Keyboard Interface 

ж Reads 20f5, UPC/EAN, 128, Code 39, etc. 

* 2 year Warranty on Reader & Wand 

* 30 Day Money Back Guarantee 

* 64K Complete with Steel Wand - $799 

* New Smaller Size — weighs only 12.5 oz. 
Worthington Data Solutions 


3004 Mission Street * Santa Cruz, CA 95060 


408-458-9938. FAX 408-458-9964 800-345-4220 


Cordless RF Bar Code Wand 


A cordless RF bar Code wand with a range of 100 
feet. Plug-N-Play. No software needed. Attaches as 
2nd keyboard. For ІВМ and Macintosh or any serial 
device. Real-time remote data collection for $695. 


Optional Range Extenders $200 per 100° added. 
Exclusively from the PC bar coding leader. 


Worthington Data Solutions 


(408) 458-9938 


(800) 345-4220 


mation call: MARGOT SWANSON at 603-924-2656. 


3ads/issue — - 1,111 
+02068 COLOR — Add $100 ces 


| BARCODE 


Windows Bar Code Fonts 


Add bar codes to any font based Windows 
program. Fonts designed for dot matrix, 
DeskJet and LaserJet. Print Codabar, 2 of 5, 
Code 128, UPC/EAN and Code 39 inside your 
Windows program. TrueType fonts, bitmaps 
and metafile support included. Only $199. 


Worthington Data Solutions 
(408) 458-9938 (800) 345-4220 


Portable Bar Code Reader 


» Use as a PORTABLE, WEOGE, or SERIAL 

> 9V Battery Operation with Lithium Backup 

» 2x16 Supertwist LCO Display 

» 54 Key Keyboard with Separate Numeric Keys 
» Real-time Clock Supports Date & Time Stamps 
» Reads all Popular Bar Codes (16 types) 

» Wand, CCD, Laser, or Serial Input Devices 

» Built-In Program Generator 

» Create Your Own Custom Programs 

» 6 Built-In Inventory Programs 

¥» Up to 250 Programs Can Reside in Memory 
» Create up to 250 Data Files per Program 

» Up to 250 Look-Up Files in Memory 

> Built-in Calculator 

» Supports HAYES Compatible Modems 

» 64K Memory with Data Compression 

» 30-day $$ Back Guarantee ~ 1 Year Warranty 
» Complete Unit with WAND Scanner – $795 


AMERICAN MICROSYSTEMS 
2190 Regal Parkway, Euless, TX 76040 


(800) 648-4452 (817)571-9015 FAX (817) 685-6232 


BAR CODE READERS 


For PC, XT, AT, PS/2, & Serial Terminals 

» Emulates Keyboard: Works With Any Software 

» Data Appears as Keyboard Input 

» Uses Enhanced Decoding {ae 

» Accepts Wand, SloUBadge, ССО, Laser, 
Magnetic Stripe Reader, & S23 Serial Input 

» Reads All Popular Bar Codes (16 types) 

» Reads HIGH, MEDIUM, & LOW density codes 

» Auto-Discriminates Between Bar Code Types 

» Easily Programmed with a Bar Code Menu 

» Over 140 User Configurable Options 

» Daisy Chain Up to 96 Readers 

» Supports NOVELL Networks 

> Supports US & INTERNATIONAL Keyboarde 

» Direct From Manufacturer 

¥ 30-day $$ Back Guarantee, 1 Year Warranty 

» Complete Unit with LASER Scanner — $1095 

» Complete Unit with МАМО Scanner — $395 


AMERICAN MICROSYSTEMS 
2190 Regal Parkway, Euless, TX 76040 
(800) 648-4452 (817) 571-9015 FAX (817) 685-6232 


| _ ВАВ CODE _ | 
Bar Code Printing Software 
LabelWorks tor Windows 


» Prints ali Popular Bar Code Types (19 Types) 


» Desktop Publishing Features: WYSIWYG, 
Scalable Fonts, Rulers, Guides, Lines, Shapes, 
Page Zooms (25956-40096), Templates 


» Rotates Text, Bar Codes, and Graphics 
» Supports Windows Compatible Fonts 


» Choose From Over One Hundred Popular 
Label Formats or Design Your Own 


| » Rich Text Support: Mix Styles, Types, & Sizes 
» Automatically Prints Serial Numbers 


| » Imports & Exports Graphic Files: 
TIFF, GIFF, BMP, PCX, WPG, WMF, TARGA 


» Supports Virtually all Windows Com 
Printers (PostScript, Laser, & Dot Matrix) 


> 30-day Money-Back Guarantee, $295 
***CALL FOR FREE DEMO SOFTWARE *** 


AMERICAN MICROSYSTEMS 
2190 Regal Parkway, Euless, TX 76040 


(800) 648-4452 (817) 571-0015 FAX (817) 685-6232 


` BARCODE & MAG. STRIPE SYSTEMS 


MADE IN THE USA 

» Keyboard Wedge with HP 

Stainless Steel Wand 
» Keyboard Wedge with SYMBOL 

LS2000 Laser 
* Keyboard Wedge with SYMBOL 

LT1700 Laser 
* Software Wedge Decoder with HP Stainless 

Steel Wand or Laser Scanner (00s & van) $149 * 
» Mag. Stripe Encoder/Reader(3 Trks) 

w/Soltware $1099 

e Printing Software (005, win, unn ) $149 + 
* Portable Data Terminals (вак 428) $599 + 
* Complete POS System 486 40Mtz, $1999 

4MB RAM, monitor, POS Software, SP212 Receipt Printer, 

M-S Cash Drawer, pole display, HP stainless steel wand and 

stripe reader wtih decoder 

* Application Software: inven, Asset, Tools, Time & Attend. 
e Radio Frequency Terminals (spread spectrur/nartow band) 
* FREE Printing Software, Wand Holder/Laser 

Stand. 30 Day $$ Back * Spanish Dept. Avail. * 

Direct from Mfg. 


BARCODE INTERNATIONAL SYSTEMS (BIS) 
12140 Severn Way, Riverside, СА 92503 (909) 270-0016 int'l 
(800)653-4252 US « (800) 219-5178 CAN - FAX (909) 270-0920 


Inquiry 654. 


NEED A ONE STOP SOURCE 


FOR YOUR BAR CODE SOLUTIONS? 
КО PROBLEM! WE OFFER — Quality * Periormance • Value 
A full line of READERS * PRINTERS • PORTABLES • BAR 
CODE READERS FOR NOTEBOOKS • HEWLETT-PACK- 
ARD SCANNERS « pepe Fries READERS. Our 
roadors plug and play with хей system withbut add- 
flona! software. CALL ABO OUR 30 DAY GUARANTEE + 
TECHNICAL SUPPORT • OEWVAR DISCOUNTS. 


INTERNATIONAL TECHNOLOGIES & SYSTEMS 
Eastern USA (800) 828-168 714-990-1880 Intt. 
Western USA (800) ME 714-990-2503 Fax 


Inquiry 655. 


DOS & WINDOWS BAR CODING 
Bar code readers designed for fast, reliable, cost- 
his data-entry. They work just like a second 
eyboard. Numerous scanners (wand, credit card, 
D, laser, etc). Bar Tender for Windows designs 
bots on screen & outputs on almost any printer. 


DOS printing, too. Generous reseller discounts. 

Great warranty. 30-day money-back guarantee. 

Seagull Scientific Systems, li Inc. 
15127 N.E. 24th, Suite 333, Redmond 

800-758-2001 206-451-8966 FAX 206-451 1-8982 


" BARCODE  — 


DATA INPUT DEVICES 
Bar Code, Magnetic Stripe Readers for microcomputers 
& terminals, including IBM PS/2 & others, DEC, | 
Macintosh, AT&T, CT, Wyse, Wang. All readers connect 
on the keyboard cable & are transparent to all software. 
UPC & 39 print programs, magnetic encoders, & 
portable readers are also available. 

TPS Electronics 
4047 Transport, Palo Alto, CA 94303 
415-856-6833 Applelink: BARCODE 


1-800-526-5920 FAX: 415-856-3843 
Inquiry 656. 


Circuit Design Software for Windows 
Easy-to-use schematic entry, PCB design, and 
simulation software, starting at $149 each. 
Complete PCB package with schematics, 
autorouter, and layout for 2-layer circuit boards, 
$399, Enhanced version with autoplacement, 
more symbol libraries, and up to 16 layers, $649. 
CAM file outputs. 


Mental Automation, Inc. 
5415 136th Place, SE-Ballevue WA 98006 
(206) 641-2141 FAX (205) 649-0767 BBS (208) 641-2845 


Inquiry 657. 


Schematic Capture & PCB CAD 
Analogue Simulation, Digital Simulation, etc. 
Prices from $195. Credit cards welcome. 
For brochure use inquiry # or contact us at: 
NUMBER ONE SYSTEMS 
1785 Granger Avenue, Los Altos, CA 94024 
Tel/Fax: 415 968 9306 


The Offi cial A ASP CD-ROM 
By The Association of Shareware Professionals 
Freshly Updated Every Quarter 
Over 1100 Great Programs 
Family, Games, Business, Graphics, Windows + More! 
Only $24.95 + $2.00 S&H 
Order Fram ASP Approved Vendor FREE Catalog — VISA/MC 
ABC SOFTWARE SOLUTIONS 
123 Grand Avenue, Billings, MT 59101-6020 
406-256-5656 AX 406-248-7548 


Shareware programs require separate payment to authors if tourd usaful. 


Inquiry 661. 


X CD-ROM DRIVES ж 

ж SCSI ADAPTERS + 

ж SOUND BOARDS Ж 
* CD-ROM TITLES, MAC 4 DOS 

* CD-ROM CADDIES & ACCESSORIES 


Computers at Large 
Dedicated to o CD ROM. technology. 


PLEASE CALL Fon Oun Price LIST 


800-642-4194 • 408-255-1081 
Fax 408-255-2388 VISA & MasterCard accepted 


Inquiry 662. 


We Buy, Sell & Trade 
CD-ROMS & MEMORY CHIPS 
Resellers Wanted 
Call or write for a free product update 
Consolidated CDROM, Inc. 
515 67th Ave Philadelphia PA 19126 USA 
41-215-276-3657 / 41-215-276-3854 fax 


Inquiry 658. 
` CAD/CAM 
CONTOURING MOTION CONTROL 


FROM А AERIS ll $249 
software 
NEW VERSION 3 МІЗАМС 
« Controls up to six step motors simultaneously. 


* Linear and Circular Interpolation. 

« Now features to accommodate machine control. 
* Easy-to-use DOS device driver. Super Manual. 
* CAD-CAM interface "mae c 


Ability Systems 


1422 À mold Ave. 
Luisa PA. 19001 (215) 657-4338 
FAX: (215) 657-7815 


Inquiry 659. 


|... CD-RECORDABLE 


Geared to CD-R technology 
GEAR, the ultimate CD-Recordable 
tool for any CD-Standard 
If you demand a simple, easy-to-use 
solution to create CDs, GEAR is 
everything you need. GEAR supports 

all major CD-Hecorders: 


JVC High Technology 
Kodak Philips 

Ricoh Plasmon/Reflection 
Sony Yamaha 


GEAR is available for 
e Windows/DOS ° Apple Macintosh 
e Sun Unix * Hewlett Packard Unix 


Elektroson 
USA 
10 Presidential Boulevard, Bala Cynwyd, PA 19004, USA 
tel 610-617-0850 fax 610-617-0856 
Europe, Asia, Rest of the World 

Р.О. Box 2436, 5600 CK Eindhoven, The Netherlands 
tel 31-(0) 40-515065 fax 31- (0) 40-514920 
E-mail Elektro & sci.kun.nl 


Inquiry 660. 


1-800-8-CDROMS 
Inquiry 663. A 


CD ROM TOWERS & 
JUKEBOX SERVERS FOR 
ALL OPERATING SYSTEMS! 


No Device Drivers/ MSCDEX needed, 
Complete Kit Networks CD Roms, 
unlimited user license, DISCPORT. 


“JES, NONE BETTER AT ANY PRICE” 
Cell NOW: 1 (800) 482-1866 305-271-0076 


Inquiry 664. 


Language/OS 


100s of COMPILERS 


INTERPRETERS with SOURCE 
for compilers, function libraries, and 
docs for standard and research 
languages & OS. 


Language/OS Il 


The LARGEST COLLECTION of source 


just got BIGGER!!! A perfect companion for 

Language/OS, Additional source for 

compilers, function libraries, and docs. 
$34.95 each / $60.00 for both 


To order these or other titles, contact: 


KNOWLEDGE MEDIA 
436 Nunneley, Paradise, CA 95969 


(800) 78 CD ROM (916) 872-7487 
FAX (916) 872-3826, VISA/MC accepted 


` Inquiry 665. 
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THE BUYER'S MART 


Put All Your Documents on 
CD-ROM for less! 


Wa can assist you in your CD-ROM Development by 
converting paper documents, microfilm or fiche, catalogs and 
images on to CD-ROM. We also develop search engines for 
retnaval purposes 
Competitive pncos and excellent customer service 
Call for information. 
Media Conversion Corp. 
800 Roosevelt Road, cr! “eee 106 
Glen Ellyn, IL 6013 
(800) 860-1033 or Fax (708) 469-1277 


Inquiry 666. 


Reed Interactive CD-ROMs 


The Rabbits st Home Leaming Together Series 
Beautrfully iliustrated animation promoting family values and 

Skulis Such as counting, time and colors. Packaged with four 
hardcover Brimax books. Ages 3 and up. MPC/MAC $59.95 
Heinemann Children's Multimedia Encyclopedia 
Narrated photos, video clips. animation, sound effects plus 
advanced features enhance ан 11 encyclopedia volumes In a fun 
and easy to use format for ages 6-12. MPC/MAC $69.95 


To Order Call: 1-800-308-6353 


Inquiry 667. 


New and Updated CDROM Titles 
Cica MS Windows CDROM, Thsnds of Windows prgrms. $29.95 
Giga Games COROM, Games for DOS/Windows............... .$39.95 
Space and Astronomy, Thsnds NASA images/data ............$39.95 
C User Group Library, C source code Dec 93................. $49.95 
Simtel MSDOS COROM, DOS Shareware/Freeware ......... $29.95 
ORZ Ham Radio COROM, FCC Callsign Ob & Shrwar......$29.95 
Hobbes 05/2 CDROM, 08/2 Shareware/Freeware...........$29.95 
Source Code COROM, 650 Mb source, DOS/Unix............ $39.95 
Gutenberg Project, Literature and 00С$........................... $39.95 
Linux Operating Sys, 386/486 OS. X11. full src............... $49.95 
FreeBSD Operating Sys, Ver 1.0, кті sre, WENU ____........ $30.95 
Libris Britannia, MSDOS TectvSci/Engineer...................... 569.95 
X11R5/Gnu CDROM, Full src, SPARC binaries ................. $39.95 
Nebula for NeXTSTEP, Proms for Intel NeXTSTEP............. $59.95 
Ada Programming COROM. Compilers, source, docs ........ $39.95 
Aminet COROM, Amiga Shareware/Freeware .................... $29.95 
CDROM Caddies, Lifetime Guarantee ............................. „34595 
Tap quality CDROMs. 100% satistied or full refund. 


WALNUT CREEK CDROM 
4041 Pike Lane, Ste D-212, Concord, CA 94520 
1-800-786-9907 Visa/MC AMEx, Fax: 1-510-674-0821 


Inquiry 668. 


COMMUNICATIONS 


SHARE YOUR MODEMS! 
using Connection Manager. Full featured, non- 
dedicated modem server for IPX or NetBIOS 
networks. 30 day $ back guarantee. Data rates to 


115,200 bps и serial ports or multiport boards. 
Supports NASI, interrupt 14, or ANY Windows 
communication programs. Try the free trial copy 
on our BBS. $185 Lite ver. - $395 standard ver. 
SOFTWAREHOUSE CORPORATION 
328 State Street, Loa Altos, CA 94022 
(416) 949 0203 FAX (415) 849 0208 BSS (415) 949 0207 


Toy 669. 


COMPUTER BOOKS 
COMPUTER BOOK STORE 


Now, on the Internet! 15% discount off most books from 
140 publishers. UNIX, CO-ROMs, Windows, Internet, 
Macintosh. Electronic catalogs avallable by anonymous 
FTP from ftp.compubooks.com. Download catalog from 
CompuServe (GO CBK). Personal, technical service. 
Worldwide shipping. All major cards. 


CompuBooks 
RR1 Box 2710 512-321-9652 
Cedar Creek TX 78812 USA Fax 512-321-4525 


Orders only 800-880-6818 
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COMPUTER INSURANCE 


INSURES YOUR COMPUTER 


SAFEWARE Computerowner's coverage provides 
replacement of hardware, media and purchased 
software. As little as $49 a year covers accidents, 
theft, power surges and more. One call does it all. 


1-800-800-1492 
SAFEWARE, The Insurance Agency Inc. 
PO Box 02211, 2929 N. High SL, Columbus, OH 43202 
Now available in Ontario! 


Inquiry 670. 
| COMPUTER MEMORY _ 
MEMORY SIMM MODULES 


Wholesale Prices-Domestic and Overseas 
Absolutely The Lowest Prices on 30 and 72 Pin Simms 
** 1x9-70 $31.50 
via -70 9. „50 
Litehme Memory. 

We have been The кожа) һа Prices Since 1986, 
Please Coll or Fax. » BUY ® ee xL 

Windows Memo 
920 Kline St., Suite 302, La Jollo 
800-454-9701 Fax sae с 454-9703 


Inquiry 671. 


| COMPUTER TELEPHONY 


Write your own Voice Mail software 
Create advanced, multi-line volce/tax mail systems with 
VOS™, the Editors’ Choice. Complete language tor 
computerftelephone integration. VOS supports databases, 
LANs, voice recognition, text-lo-speech, conlerencing. 


switching ànd more. 

Call for free booklet Get into Interactive Voice. 
Parity Software 

US: 415-989-0330 fax: 415-989-0441 

Europe: +45-3940.8803 fax: +45-3940-7603 


CROSS ASSEMBLERS 
PC BASED DEVELOPMENT TOOLS 


We offer low-cost efficient CROSS ASSEMBLERS and а 
superb Ene of SIMULATOR-DEBUGGERS with full bultt-in 
DISASSEMBLERS for Inte s MCS-48, 51, 85 and 96, and 
for the ZBO tamies of embedded controllers Our new aim- 
ulators for the 80C196KB and 80C196KC are unique in the 
market. and have been received with rave reviews. The price 
of our software includes unlimited free upgrade privieges! 


Lear Com Company 
2440 Kipling Si., Ste. 206, Lakewood, CO 80215 
(303) 232-2228 FAX (303) 232-8721 


Inquiry 672. 


Cross Assemblers 4o, e 
Simulators 4 
Disassemblers en ao 


PseudoCorp ” 


921 Country Club Roed, Suite 200 
Eugene, OR 97401 
(503) 683-9173 Fax (503) 683-9186 
BBS (503) 683-9076 


Inquiry 673. 


InterLink - CNC 


% Easy-to-use ONC program that simultaneously runs 
up to 32 CNC controllers from one PC. 

Ж Heidenhain, Fagor, Fidia, Deckel and ASCII down- 
load/uptoad protocol emulations available. 


ж Plus on-line file copy, delete, rename and dir utilities. 
Ж Free full functional two port demo available. 

InterCAD - Centro de CAD/CAM, Lda. 

Rua de Cedofelta, 307 ~ 1 Tr, 4000 PORTO, PORTUGAL 


Tel: 2 2009979 Fax: 2 2009976 


Inquiry 674. 


DATA RECOVERY 
We Can Save It! 


All Platforms — All Storage Devices 


Proprietary techniques so advanced we 
rescue data others simply abandon. 


DRIvESAVERS 
Restoring data since 1985 


1-800-440-1904 
415-883-4232 


Inquiry 675. 


Ontrack 
DATA RECOVERY 
» Professional service recommended by major hard 
drive manufacturers • Expertise in virtually every 
operating system & media storage device • 24-hour 


support with weekend, priority, & on-site service 
available * For fast, successful results, call: 


MN:1-800-872-2599 © СА: 1-800-752-7557 
UK: 44-81-974-5522 • GERMANY: 0130-815-198 
Сор Headquarters: 6321 Bury Drive, Eden Praire, MN 55346 


Inquiry 676. 


DATA eem 


whether -— اس‎ | over- 


RECOVERY 7: 


WHEN LT. ЕЕЕ 

MATTERS "e v BE p i and 

уа елет Conen ain Ss © ү- Maire биси 
Phone: +44 (0) 1734-890042 VOGON 


Fax: +44 j^ 1734-89000 VOCON Intemailensl Led 


Inquiry 677. 
DATA/DISK CONVERSION 


THE #1 CHOICE 
in disk & tape conversion 
el DIO UE 
Free test * Satisfaction guaranteed 
Graphics Unlimited Inc. 
3000 Second St. North, Minneapolis, MN 55411 


(612) 588-7571 FAX: (612) 588-8783 
1-800-745-7571 


Inquiry 678. 


Attention DOS and Windows users... 


now you can have file compatibility 
with all your Macintosh friends! 


With MacSEE you can... 


But ONLY MacSEE features... 

* support for almost any disk Including 1.44/2.88 Mb порру, 
BIOS compatible hard disks, ASP! SCSI hard diska 
(SyQuests, Bamoullis, MOs), and CD-ROMs 

* file translation for MacBinary and BinHex fies. and moat 
common data files including EPS, TIFF, Text, Excel, 

Quicktime Movies, ...etc.- 


Photoshop, 
* includes BOTH DOS and Windows versions in 
ONE package! 


MacSEE la clearty a better deal than buying а whole, new 
Macintosh and MacSEE ls also cheaper than competitors that 
are unable to live up to half of hesa features. Try MacSEE 
under our 30 day money back guarantee! 

MacSEE is only $79.95 and can be ordered direct via check, 
money order, COD, or corporate PO from: 
REEVEsoft 

P.O. Вох 1884 • Clemson, SC 
(803) 654-7378 * (803) 654-8130 FAX • 71521 ET CompuServe 
or via credit card from Public Software Library at 1-600-242-4776 
or 713-524-6394 (713-524-8398 FAX). Mention MacSEE (item 
#11512) when ordering via credit card, Orders will be shipped 
within 48 hours. Inquiries should be directed 1o REEVEsatt 


Inquiry 679. 


DATA/DISK CONVERSION 
CONVERSION SERVICES 


Convert any 9-track magnetic tape to or from 
over 5000 formats including ЗИ”, 5Y", 8" disk 
formats & word processors. Disk-to-disk con- 
versions also available. Introducing CD-ROM 
conversions. Call for more info. 

Pivar Computing Services, Inc. 
165 Arlington Hgts. Ad., Dept. &B, Buffalo Grove, IL 60089 
(800) Convert (708) 459-6010 


WE WROTE THE BOOKI 


Deal direct with the company who developed 
the systems that most others use.. 
SHAFFSTALL! Tape/Diskette 
Transfer/Converslon/Duplication. PC/Minl/ 
Mainframe/Workstation Tape Transfer. WP to 
WP Document Conversion Services. 


1 -800-35 7-6250 317-842-2077 


Shaffstall Corporation (Fax) 317-842-8294 | 


TRU yes 680. 


FULL SERVICE DISKETTE & CD REPLICATION 


» Complete Packaging, Assembly & Printing 

* Custom Labels & Silkscreening 

„ Avallable in all disk formats 

» 100% virus checked & copy-verified 
MANUFACTURING DISKETTES IN THE U.S. SINCE 1878 | 


SYNCOM TECHNOLOGIES INC. 
1000 SYNCOM DRIVE, MITCHELL, SD 57301 


1-800-843-9862 


Inquiry 681. 


EDUCATION 
B.S. & М.5. In COMPUTER SCIENCE 

The American Institule For Computer Sciences offers an in- 
depth home study program to eam your Bachelor of Science 
ai home. B.S. subjects covered are: М5/005, BASIC, 
PASCAL, C, C++, Data File Processing, Data Structures & 
Operating Systems. M.S. program includes subjects in 
Software Engineering and : cial dg eg Ada and 
Using Windows courses also сораса Member: 
World Association of үт and 


AMERICAN INST. for COMPUTER SCIENCES 
2101-BY Magnolia Ave. , Sule 200, Birmingham, AL 35205 
1-800-787-2427 • 1-205-323-6191 


* 
Memorize ¢ lt 
Create your own multimedia flashcards on any 
subject using Pictures, Text and Sound. Interactive 
quiz helps focus on the hardest cards. Print cards 
front and back on perforated paper. Creating decks 
is simple and fast. Windows or Mac. FREE catalog. 
Only $39, Reg $49 VISA/MC 
SidecoEight Software 
O. Box 5004, Garden am CA 92645 


P. 
714-952-4114 4-995-6725 Fax 
800-356-331 6 


Inquiry 682. p 
FLOW CHARTS | 
COBOL STRUCTURE CHARTS 


The new PowerStructure for Windows generates 
incredible structure charts DIRECTLY from your 
COBOL source - STRUCTURED or NOT! Forget 
manual flowcharting. PowerStructure will diagram 
your — со в, do it in seconds, and free 
К" rogrammers (ог more important work. 
ow just $149. 
CyberMetrics 
5541 S. Marine Drive., Ternpe, AZ 85283 

s 838-3310 


Inquiry 683. 


Phone: (303) 663-5767 


= FLOPPY DISKETTE | 


3.5" FLOPPY DISK 
RELIABLE & DURABLE 


• We are a manufacturer licensed by Sony 
Corporation. 


* Our disks are all 100% Tested & Certified 
Error Free with guaranteed Clipping Level. 


* Available products: 2HD, 2DD, video tape, 
CD jewelry box. 


* Our own brand MEGA, OEM or bulk pack 
are also available. 


* Duplicators & wholesalers are welcome. 


YHC CASSETTE IND. LTD. 
75 Saintsbury Square, Scarborough 


Ont. Canada M1V 3K1 
Tel: (416) 321-1179 Fax: (416) 321-8451 


INMARK INDUSTRIAL LTD. 
1A Man Foong Industrial Bldg. 
7 Cheung Lee Street 


Chal W 
Tel: (852) 558-2203 


an, Hong Kong 
Fax: (852) 897-3700 
Inquiry 684. 3 
= FLOW CHARTS 
Flow Charting™3 for DOS 
Flow Charting'"4 for Windows 


For flowcharts any way you want, 
call for your free demo disk today! 


(800) 525-0082 x1317 РатгонгРаттон 
e-m-m—e 
Please see our ad on page 233 


Inquiry 685. 


charts. А 
рез auto adjust in size; diagonal ines 
and curves; auto line routing and re- routing; OLE 
server, click on à shape to bring up a sub-chart; 
import/export bitmaps and metafiles; Call for free 


RFF ELECTRONICS 
1053 Banyan Court, Loveland, CO 80538 
FAX: (303) 669-4889 


FOREIGN LANGUAGES 


OVER 150 LANGUAGES 
Translation, Language Learning 
Tutorials, Fonts, Dictionaries and 
Language Systems for DOS, Mac and Windows. 
Japanese, Chinese, Spanish speaking staff. 
Call us first for best prices and expert support. 
Character Language Resources 
2130 Sawtelle Blvd. 304A, Los Angcles, CA 90025 
800-569-2099 FAX 310-996-2303 


Inquiry 686. 


READ JAPANESE! 


Become fully literate In e with KANJI 2045 
for Windows, a software-based study kit for zy پا‎ 
read к= Improve mma career or do it lor fun 
Send a check or money order for $199 In U.S. Dollars. 
Free shipping worldwide. Write, call, or fax for more 
information 


Educational Software International 
272 Kalalau Street, Honolulu, Hawali 96825-2012 USA 
| Phone 808-396-1161 FAX: 808-396-9231 


| | HARDWARE 
README.1ST AND SAVE $.$ 


ATTENTION: Builders, Consultants, Corporate 
Buyers and Serious Hobbyists. ASCI is “HELPING 
YOU PUT IT ALL TOGETHER?” with big savings 
on Cases, Motherboards, RAM, Hard Drives, I/O, 
CD-ROM, Modems, Key boards, Monitors, Mice, 
Multimedia, Scanners and much More... 


FREE PRODUCT INFORMATION PACKAGE 
CALL: 1-800-238-ASCI TODAY 


Local Voice: 516-935-1602 Fax: 516-935-5231 
ASCI Computer, вох 7049, Hicksville, NY 11802 


Inquiry 687. 


Pre-Owned Electronics, Inc™ 
THE Independent Provider, serving the Dealer, 
Professional, Corporate, Government, and 
Educational Buyer since 1985 


APPLE 11° & MACINTOSH” 
SYSTEMS « PARTS • EXCHANGE REPAIRS 


Cail for a Cataiog. 800-274-5343 


INT'L: 617-275-4600 • FAX: 617-275-4848 
205 BURLINGTON ROAD • BEDFORD. MA 01730 


Inquiry 688. 


HEWLETT-PACKARD 
Buy - Seil — Trade 
LaserJet ColorPro 
DeskJet DraftPro 
RuggedWriter DraftMaster 
Electrostatic Plotters DesignJet 
HP 9000 Workstations and Vectras elso available. 
Ted Dasher & Associates 
4117 Second Avo., S. Birmingham, AL 35222 
Phone: (205) 591-4747 Fax: (205) 581-1108 
(800) 638-4833 


Inquiry 689. 


— — JAPAN MARKET | 


„Sell your software in Ja IX 


ER 


Inquiry 690. 
LAN CARDS/UPS 


UK MANUFACTURER QF LAN CARDS & 
UNINTERRUPTIBLE POWER SUPPLY (UPS) 
SEEKS DISTRIBUTORS - WORLDWIDE. 


HIGH QUALITY, EXCELLENT PRICING 


BTS COMPUTERS (UK) LTD 


TEL: (444) 582 487878 
FAX: (444) 582 26226 


Inquiry 691. 


LANS 
Little Big LAN 
The most flexible network 
Peer to Peer LAN to 250 nodes 


$75 total software cost, not per node! 
Link via serial, parallel, or Modems 


Also via Ethernet or Arcnet, or mix! 
Typically only 40k of RAM 


Information Modes 
817-397-3339 / P.O. Drawer Е, Donton TX 76202 


Fax 817-382-7407 Orders 800-628-7882 


Inquiry 692. 
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Auto & Aircraft Power Adapters 
Battery adapiers available lo power portable compulers and 
printers. Proprietary designs from Empire Engineering, through 
distribution, or OEMs 

e Small package wilh high efficiency 

к M cte ti ng] 

а 


* Designed and made іл USA)! 


RS422 interface cards for PCMCIA Custom adapter cards for Texas 
Instruments and Toshiba notebooks 


Empire Engineering 
California USA 
tel B05/543-2816 fax 805/543-2820 


Inquiry 693. 


SECURITY | 
EVERLOCK - EVERKEY 


Software and hardware based copy protection. 
Features Include - encryption, serialization, 
compression, remotely resettable date and 
execution limits, user data flags and more! 

Call today and ask about our low coet Trial Kits 
and free demo dlak. 


Az-Tech Software, Inc. 
201 East Franklin St., Richmond, MO 64085 
(800) 227-0844 (816) 776-2700 FAX (816) 776-5398 


Inquiry 694. 


THE ULTIMATE SOFTWARE SECURITY 

esr Y family - UNCOPIABLE protection 

Ф STOPVIEW software encryption T 

€ NETLIMIT network icense metering 

6 DOS, Windows, Macintosh, OS/2, support 

6 No source code changes required - for ANY of our prod- 
ucts in ANY environment 


Ф Our products destroy ALL of our competition 
Ф Call for FREE demo disk, or to discuss our products’ 
MANY options 


BBI Computer Systems, Inc. 
14105 Heritage Lane, Silver Spring, MD 20906 
BDQ/TRY-ABBI * 600/879-2224 • 301/871-1094 * FAX 301/460-7545 


Inquiry 695. 


CRYPKEY SOFTWARE LICENSING SYSTEM 


“Hardware key-like protection without the hardware key" 


CrypKey is a software protection too!, offering 
* complete secunty from any disk copy program 
• complete compatibility wtih any MS DOS 
or MS WINDOWS 3,1 based machine 
• complete invisibility - по disk key, no hardware key, 
less support calis 
«instant disaster recovery 
CrypKey is a sales tool, allowing you to sell your program 
* by increments ~ enable the options the customer 
purchased 
e by number of runs ~ 6.g., sell 100 calculations for $499.00 
* by time period ~ e.g., lease or demo your program 
for 60 days 


CrypKey uses a numeric key that can be transmitted by phone 
or fax. Sell your customers more options, more copies, more 
time or more runs instantly, just by making a telephone call. 
(Great for overseas customers or distributors.) 


"NOW AVAILABLE FOR NETWORKS" 


CRYPKEY IS PRODUCED BY KENONIC CONTROL = 
ENGINEERING AND SOFTWARE SINCE 1972 


Kenanic Controls Limited e 7175-12 Street South East • Calgary, 
Alberta, Canada TEH 258 * (403) 258-6200 • far: (403) 268-6201 


Inquiry 696. 


KEY-LOK" SECURITY 
Piracy survival 11 years proves effectiveness 
of powerful multilayered security. ‘Sanne 
response. Programmable memory. Econom- 
ical. Transparent to PARALLEL/SERIAL port, 
Counters/Real-Time-Clock. Multi-product/ 
feature licensing. DOS/NT/UNIX/OS2. 
Access control systems and disk drive locks. 


MICROCOMPUTER APPLICATIONS 
3167 E. Otero Circle, Uttieton, СО 


80122 
1-B00-4KEYLOK (303) 770-1917 FAX: (303) 770-1863 


Inquiry 697. 
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FREE SOFTWARE 
PACKAGING CATALOG 


Everything you will need to Package, Distribute, and Ship Your 
Softwarel! From manuals and binders to mallers and shippers 


LABELS * LABELS * LABELS 


For your diskettes, plain or custom printed 
dot matrix or laser printer... free samples 


* «FREE CATALOG? ** 


Hice & Associates 
8586 Monticello Dr., West Chester. OH 45069 


Phone/Fax: 513-779-7977 
Inquiry 698. 


DATA ENTRY SOFTWARE 


Fuli featured, heads-down data entry 


with two-pass verification, edit language. 
operator stats, much more! Designed for 
the PS/2®, PC, XT, AT or compatibles. 
PCs from $395 LAN version available 
FREE 30 day trial 


Computer Keyes 
21929 Makah Rd., 


SOFTWARE/EDUCATION 
DERIVE® NEW VERSION 3! 


DERIVE? A Mathematical Assistant combines the 
power of computer algebra with the ease of a menus 
driven interface. It solves symbolic & numeric 
equations, and does calculus, trig, vector & metrix 
algebra and more. It is programmable, & plots in 2 & 
3D. Suggested List Price now only $125! 

Req: MS-DOS PC compatible & 512K. 


SOFT WAREHOUSE, INC. 


3660 Waialae Ave. Ste. 304, Honolulu, HI 96816 
Ph: (808) 734-5801 Fax: (808) 735-1105 


Inquiry 699. 


SOFTWARE/ENGINEERING 
New Low Cost SPICE!! 


* DOS, Alpha, Macintosh • Model Libraries, RF, Power 
• Windows û Windows NT * More Than 5000 parts 
* IsSPice4 Real Time SPICE • Waveform Analysis 


• Analog/Mixed Simulation » Full SPICE programs 
* Schematic Entry starting at $95. Complete 
* Filter Design systems, $595-$2595 
Р.О. Box 710 San Pedro, СА 90733-0710 2 fy 
(310)833-0710, FAX (310)833-9658 in $0 
Сай for your Free Demo and information kit 


Inquiry 700. 
` SOFTWARE/GRAPHICS 


New Version! 
AccuSoft Image Format Library 5.0 


Programmers: Add support for 36 raster 
file formats instantly! 


TIFF, JPEG, PCX, TARGA, DIB, DCX, GIF, BMP, 
WMF, PICT, WPG, EPS, Group 3, Group 4 
New Formats: Photo CD, PhotoShop, ASCII, 
KoFax, RLE, LaserData, CALS, ATT, CLP, XWD, 
IMG, IFF, SUN, XBM, ICO, IOCA, CX2, XPM, 
CUT, Brooktrout, MAC, MSP. 


Guaranteed to read all raster images in existence 
in the listed formats! 


ж Import, export, scanning, conversion, compression 
xx Printing, display, image processing 

ж Supports all languages 

ж Fax formals and multi-page images 

ж Rotate, zoom, scale, color reduction 

x Thumbnails, sharpen, sp2cial-effects 

xx Windows, NT, WinPro Gold 32, VBX, VBX32 

ж Watcom, 05/2, MAC, UNIX, Clipper, FoxPro 


AccuSoft Corp. Call 800-525-3577 


Two Westboro Business Park Westboro, MA 01581 USA 
TEL (508) 898-2770 FAX (508) 898-9662 


Inquiry 701. 


SOFTWARE/ENGINEERING 


SAUNA: 3D THERMAL ANALYSIS 
€ Models: PCBs, stacked plates, heatsinks, multiboard 
enclosures. ® All heat transfer modes: convection, 
radiation, conduction 9 Interactive menu-driven 
€ Therma! parameters library 9 Fast "What il": 
dimension, mat'i, finish, anatyses 9 Easy to leam & use 
€ IBM PC & Macintosh 11 
Call or FAX for free evaluation program 


Tatum Labs, Inc. 


1287 М, Silo Ridge Drive, Ann Arbor, MI 46108 
313-563-8810 FAX 313-663-3640 


Inquiry 702. 


` SOFTWARE/GRAPHICS 


TG-CAD Professional v. 5.0. Windows/DOS 


Build the CAD application you want, the way you want, 
with this new and exciting v. 5.0 of TG-CAD 
Professional. Includes TG-CAD 2D, TG-CAD 3D, TG- 
CAD DXF Transiator & TG-CAD Draw. Comes as Win 
DLL, Win Lib & DOS Lib. Written in 'C'. Available with 
or without source. 30 day guarantee, Free, $6 page 
Technical White Paper. Call or write today. 


DISK SOFTWARE Inc. 
109 S. Murphy Rd., Plano, TX USA 75094-1152 
Теҝ214) 423-7288 1-800-635-7760 Fax (214) 423-7288 


Inquiry 703. 


IMAGING 


developer toolkits 


What the experts say... 


“ff you need top-notch color support, 
consider LEAD's terrific 24-bit toolkit.” 
-imaging Magazine, March, 1994 
“We chase LEAD's (РЕС and CMP) compression 
technology over otber avatlable solutions for its image 
quality, ease of integration and speed performance.” 
-Dr. Michael an dry President А v de Corp. 
“great compression witbout using the ‘lossy’ 
techniques of otber bigh-compresston algorithms.” 
-PC Magazine, March 15, 1994 


LEADTOOLS is the choice of over 2,000 
developers including Corel, Sharp Electronics, 
Kodak, Xerox and Truevision. LEADTOOLS has 
the most functions, thc most formats. Call today 
for complete information! 


30 day risk free trial — FREE demo disk! 
1-800-657-4699 


Lead Technologies, Inc. • charioue, NC 28204 
704-332-5532 • (Fax) 704-372-8161 * CompuServe: “GO LEADTECIT" 


Inquiry 704. 


Sirlin’s CAD ++ ENGINE?" 

• Programmers Toolkit supports Read/Write of 
AutoCAD DWG & DXF Files. 

* Object oriented, modular, database-like access 
to CAD data. 

e View, Print, Plot, and Pick modulos. 

e Available for C/C++ for DOS, Extended DOS, 
Windows, Sun, Macintosh and other Unix systems. 


Sirlin Corporation 
25 Orchard View Dr., Londonderry, NH 03053 USA 
Phone: (603) 437-0727 = Fax; (603) 437-0737 


Inquiry 705. 
SOFTWARE/SCIENTIFIC 
\ТЕХ Scientific Desktop Publishing 


• Scalable Fonts * Font effects « Typeface customization 
» Equations « Tables + Graphics = Foreign languages 
e Multi-lingual spell & hyphenation » IDE * On-line help 


* Dos, 005-32 and Windows versions * From $199 
ТЕХ of Tomorrow"-Notices of AMS, March 1991 
Call now for a FHEE DEMO DISK 
MicroPress, Inc. 
68-30 Harrow Street, Forest Hills, NY 11375 
Tel (718) 575-1816 Fax (718) 575-8038 


Inquiry 706. 


| SOFTWARE/SCIENTIFIC | 


EXPERIMENTAL DATA FITTING 


SCIENTIST" is the leader in experimental data 
fitting. Fit combinations of user-defined algebraic 
and differential equations or Laplace transforms – 
also splines and interpolating functions. Includes 
3D plotting and a scientific worksheet. Requires 
Windows. $295. Mode! libraries also available. 


MicroMath Scientific Software 
1-800-942-6284 Fax: (801) 943-0299 


Inquiry 707. 


'SOFTWARE/TYPESETTING 


MicroTgX 


Includes LaTeX 2e 
For documents as effective as your words! 
Publish elegant documents — aven with complex 
mathematical/scientific equations or in foreign languages. 


• Exclusive Integrated Quick-Previewer 
* FREE demo disk * FREE shipping 
Micro Programs Inc. 
251 Jackson Ave., Syosset, NY 11791 
Tel: (516) 821-1351 800-Tex4ALL Fax: (516) 821-1004 


Inquiry 708. 


SOFTWARE/VOICE/FAX 


HIGH LEVEL С C LIBRARIES 
Multi-Voice and Multi-Fax are Imi ram C toolkits to 
ces a the аз for most voce and ax p boards 
helps you write MULTI-LINE VOICE (and/or) FAX 
APPLICATION in شي‎ example programs and libraries are 
delivered wit h fully commented source code. VISA/MC Accepted. 
Mutti- Voice for Dialogic, Rhetorex, or Powerline II: $599 
Mutti- Voice lor Line Watson Board: $99 
Mult-Fax for CAS (Intel SabsFAXton): $199 


ITI SOFTWAR 


Fax-On-Demand for information: (514) 835-2216 
Tel: 514-597-1692 Fax: 514-526-2362 BBS: 514-835-5945 


STATISTICS 
NCSS 5.x Series – $125 


Easy-lo-use menus & spread sheet. Multiple regression. 
T-tasts. ANOVA ‘om to 10 factors, rep. measures, 
covariance). Forecasting. Factor, cluster, & discriminant 
analysis. Nonparametrics. Cross Tabulation. Graphics: 

box, scatter, etc. Reads ASCIVLotus. Many new 
add-on modules. 


NCSS 


329 North 1000 East, Kaysville, UT 84037 
Phone: 801 на Еах: 801-546-3907 


Inquiry 709. 


TESTING SOFTWARE 
PCTest 2.2 for Windows 


Н you have a new PC or your PC is about to run out of 


tind potential problems in a few days insiead of 3 to 12 
months later. $24.99 + $4 S&H (19 class maii). 
MC, VISA (expiration date , Check 


To Order: Fax? to: ə: (713) 974-0755 


Hive Technologies Co. 
8851 Meadowglen #135, Houston, TX 77042 


Inquiry 710. 


UTILITIES 


PEN PLOTTER EMULATOR 


FPLOT tums your printer into an HP pen plotter. 
Fast hires, no jagged lines. Vary line width, color. 
Screen preview — zoom, pan. Works with most 
CAD programs. Supports most printers. Requires 
DOS 2.1 or higher. $119+$3 S&H. VISA/MC/ChKMO. 


FPLOT Corporation 
24-16 Steinway St., Suite 605, Astoria, NY 11103 
718-545-3505 


Inquiry 711. 


I 
ia 


_ UTILITIES 
ZSORT 


Sort huge files fast on a PC. Choose records 
to sort using INCLUDE expressions. 
individual $20 Network $35 
One Site $100 Company $400 


Manual $10 


ZIPFAST Box 12238 


Lexington, KY 40581-2238 


Inquiry 712. 


WINDOWS | 


*FREE INTERNET 


217-322-1111 


Full Access 14.4K 8/N/1 All Nodes 
Service is FREE *You Pay L.D. Charge 


Voice Help 1-217-322-1212 


Inquiry 713. 


NEW FOR 1995 


COLOR 
IN THE BUYER’S MART!! 
Attract the attention of your 
customers with the addition of 


color to your ad. 


Call MARGOT SWANSON for Details 
603-924-2656 * Fax 603-924-2683 


Complete your BYTE collection by ordering Back Issues today! 


March 
April 
May 
June 


July 
August 


September 


October 
November 


December 


Special 
Issues 


Special Issues U.S. Delivery $3.00 Foreign $4.00 
peeked 93-94 0.5. Delivery $6.00 Foreign 


$8.00 Canada & Mexico $6.50 


All issues prior to 1990 US. Delivery $3.00 Foreign $4.00 
All checks must be in U.S. funds and drawn on a 0.5. bank. 


The above prices include postage in the US. 


Please indicate which issues you would like by checking(v) the 
boxes. Send requests with payment to: 


BYTE Back Issues, One Phoenix Mill Lane, Peterborough, N.H. 03458, 


(603) 924-9281 
ÛJ Check enclosed 
Card # 

Exp. Date 
Signature 


Zip 


LJ VISA [_] MasterCard 


Because the Experts decide. 


All orders must be prepaid. Please allow four weeks delivery. 
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182-183 POLYCON GMBH DATA SYS 183 +49-521-9061322" |" SILICON GRAPHICS (INTL) 188 415-340-4337 | 54,4 WINTEK CORP 277 800-742-6809 
126 — POPKINS'WASYSTEMSINC 237 212571444 |, ей 8211 | 44 — WOROPERFECT/NOVELL 
» POWER РС FORUM '94 219 508-429-2903 SILICON GRAPHICS (N.A.) е = APPLICATIONS GROUP 24-25 — 800-526-2015 
205 PRACTICAL ENHANCED LOGIC 272 800-345:5С51 | 5572 SILICON WAREHOUSE 272 8003474887 | 210 WORLDWIDE TECHNOLOGIES 250 215-922-0116" 
268 PRACTICAL ENHANCED LOGIC 272 800-345-5С91 
241  SILICONSOFT, INC 276 800-969-4411 
691 PRIMAX ELECTRONICS 264PC 2 488625957054" | 102-109 SMILE INTERNATIONAL INC (N.A) 162 800-253-2872 X 
108 — PROGRAMMER'SPARADISE 6867 906-389-9227" 178-179 SMITH MICRO SYSTEMS & S/W — 220 — 714-362-2345 | 551-552 XIRCOM EUROPE NV (INTL) 79 +31-3-360-3855 
165 SOFTARC 102-103 905-415-7151" 146-147 XVT SOFTWARE INC 215 800-678-7988 
Q 524 SOFTWARE SECURITY 4015 32 203-656-3932" Z 
562-563 SOLID COMPUTER GMBH (INTL) 137 +49-89-3159146 
127  ONX SOFTWARE SYSTEMS LTD 215 — 135 SONY 135 800-55-МАСІС | 149 ZENITH DATA SYSTEMS 15 — 800-841-5831 
268-269 SOUND MINDS TECH 276 800-832-7070 ext 5158 
n ЕЕ мй — E tak ae 135 STATSOFT 115 918-563-4149. | 150 ZEOS INTERNATIONAL 196-197 800-554-5226 
ани үте Е дел Más 137-138 SYSTAT INC 157 312-543-5835 245 Z-WORLD ENGINEERING 276 916-757-3737 
ES Е Е a = пана 
T * Correspond directly with company. 
p 242 TALKING TECHNOLOGY INC 274 800-685-4884 Indicates FAX Number 
139 TEKTRONIX 190-191 800-835-6100 
131 RAINBOW TECHNOLOGIES 53 800-852-8569 ext 1080 ^r "m! Mir an FG коза йы 
260-261 ВС! 273 908-874-4072 140-141 TEXAS INSTRUMENTS 96-87 800-T-TEXAS ISANTL — Ads only appear in Intemational Edition 
200 — RECORTEC INC 269 8007297654 | 533 TRAVELING SOFTWARE (INTL) 95 +4440)1734 82880 | PC. Ads only appear in Pacific Coast Region Edition 
240 — RHETOREX, INC 273 “4083700881 | 247 TRI VALLEY TECHNOLOGY INC — 274 — 510-447-2030 | SO- Ads only appear in Southem Region Edition 
132-133 ROSE ELECTRONICS 228 800-333-9343 | ° TYPHOON SOFTWARE 264PC 4 805-060-7033 | МЕ Ads only appear in Northeast Region Edition 


William M. Dwyer, Vice President of Sales, 1900 O'Farrell Street, Suite 200, San Mateo, CA 94403, Tel. (415) 513-6864, Fax: (415) 513-6867 
Diane Lieberman, Director, Inside Advertising Sales, One Phoenix Mili Lane, Peterborough, NH 03458, Tal. (603) 924-2518, Fax: (603) 924-2683 
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McGraw-Hill Publications W. crn 
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FAX: (214) 991-6208 McGraw-Hill Publications л 
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INDEX TO ADVERTISED PRODUCTS 


For FREE product information from individual advertisers, circle the 
corresponding inquiry numbers on the response card! 


To receive information for an entire product category, circle the category 
number on the response card! 


Category No. 
Inquiry No. Page No. 
1 ACCESSORIES/SUPPLIES 
188-189 AER ENERGY RESOURCES INC 59 
174-175 AERONICS INC 167 
215-216 ANTEX ELECTRONICS 270 
259 IERC 272 
256 JD INTL 272 
184-185 QUARTON USA 226 
2 ADD-IN BOARDS 
215-216 ANTEX ELECTRONICS 270 
66 ATI TECHNOLOGIES INC 138 
217-218 COROLLARY 260 
84-85 CUATIS INC 144 
197-198 DISTRIBUTED PROCESSING TECH 259 
279-280 DTC ELECTRONICS HUNGARY 276 
201 JAMECO ELECTRONICS 263 
265 PRACTICAL ENHANCED LOGIC 272 
266 PRACTICAL ENHANCED LOGIC 272 
129-130 QUATECH INC 245 
271-272 SILICON WAREHOUSE 272 
242 TALKING TECHNOLOGY INC 274 
3 BAR CODING 
243 VIDEX, INC 273 
4 COMMUNICATIONS/ 
NETWORKING 
225 ALTA RESEARCH CORP 279 
558 ALTEX ELECTRONICS 264MW 2-3 
556 ALTEX ELECTRONICS 264NE 2-3 
557 ALTEX ELECTRONICS 26450 2-3 
160-161 AT & T PARADYNE 54-55 
532 AXIS COMMUNICATIONS 405 13 
217-218 COROLLARY 260 
276-277 CYCLADES CORP 273 
* DELL COMPUTER CORP (N.A.) 88A-D 
287 OESIGN TECHNOLOGY 232 
279-280 DTC ELECTRONICS HUNGARY 276 
§41-542 ERGOTRON EUROPE 4015 9 
281-282 СТЕКІМС 273 
97 ІВМ SERVER 106-107 
519 МЕСАРАТА 405 30 
151 MINICOM/CLASSNET VIDEO 98 
191 MOBILECOMM/BELL SOUTH (М.А.) 119 
182-183 X POLYCON GMBH DATA SYSTEMS 183 
260-261 НС! 273 
240 RHETOREX, INC 273 
132-133 ROSE ELECTRONICS 228 
250-251 SIGMA TECH SOFTWARE 274 
562-563 SOLID COMPUTER GMBH (INT'L) 137 
242 TALKING TECHNOLOGY INC 274 
5 COMPUTER SYSTEMS 
567 ACORN COMPUTERS 405 5 
83-64 ADVANCED LOGIC RESEARCH 205 
f APPLE COMPUTER INC 2-3 
209 APPRO INTERNATIONAL ING 270 
293 COMPAQ DESKTOPS (М.А) 137 
217-218 COROLLARY 260 
196 DATALUX CORP 248 
s DELL COMPUTER CORP (М.А) СІП 
E DELL COMPUTER CORP (N.A.) CIV 
529-530 ECG (INTL) 291 
E GATEWAY 2000 72А-Ј 
z GATEWAY 2000 72-73 
96 IBM POWER РС (N.A.) 120-121 
97 IBM SERVER 106-107 
» INTEL CORP 82-83 
" INTEL CORP (N.A.) 40A-D 
100-101 INTERGRAPH 152 
233 KILA 274 
283 MANCHESTER EQUIPMENT CO 264NE 1 
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Category No. 
inquiry No. Page No. 
290-291 MEDIA ON 202 
113 NSTL - PC DIGEST (N.A.) 241 
ы, NSTL - WORLD DOMINANCE 210 
226 PACIFIC COAST MICRO 264 
208 RECORTEC INC 269 
" SILICON GRAPHICS (N.A.) 158 
562-563 SOLID COMPUTER GMBH (INTL) 137 
247 TRI VALLEY TECHNOLOGY INC 274 
150 ZEOS INTERNATIONAL 196-197 
6 DATA ACQUISITION 
229 GAGE APPLIED SCIENCES INC 274 
232 IO TECH 274 
٣ MICROSTAR LABORATORIES 274 
129-130  QUATECH INC 246 
7 DISK & OPTICAL DRIVES 
84-85 CURTIS INC 144 
252-253 GRANITE DIGITAL 275 
554 HITACHI 4015 18 
203-204 MICRO SOLUTIONS COMP PROD 253 
205-206 MICRO SOLUTIONS COMP PROD 255 
» PHILIPS LMS 405 24 
545-546 PHILIPS LMS 405 25 
122-123 PINNACLE MICRO 7 
172-173 PLEXTOR 44 
5 DISKETTES/DUPLICATORS 
174-175 — AERONICS, INC 167 
10 GRAPHICS TABLETS/MICE/ 
PEN INPUT 
166-167 ARISTO GRAPHIC SYSTEMS 224 
230 HI-TECH INSTRUMENTS 275 
106-107 LOGITECH INC 112-113 
561 PRIMAX ELECTRONICS 264PC 2 
11 KEYBOARDS 
501 CHERRY MIKROSCHALTER GMBH 4015 20-21 
196 DATALUX CORP 248 
262-263 ELMA ELECTRONIC 275 
231 HOOLEON CORP 275 
Б MICROSOFT CORP 20-21 
12 LAN HARDWARE 
502-503 COMPEX INC 4015 23 
B6-87 CYBEX CORP 171 
194-185 CYBEX CORP 249 
505-506 CYBEX СОВР (INTL) cil 
553 DIGITAL NIPG (ETHERWORKS) (INTL) 119 
541-542 ERGOTRON EUROPE 4015 9 
199-200 FIRST SOURCE INT'L 252 
Ы OLIVETTI S.P.A. 8815 1-8 
118-119 PC POWER & COOLING 19 
182-183 POLYCON GMBH DATA SYSTEMS 193 
551-552 XIRCOM EUROPE NV (INTL) 79 
13 LAPTOPS & NOTEBOOKS 
207 ADAPTEC 258 
166-189 AER ENERGY RESOURCES INC 59 
245 AMREL TECHNOLOGY, INC 275 
73 COMPAQ CONTURA (М.А) 126-127 
74 COMPAQ ELITE PORTABLE (N.A.) 150-151 
565 DIGICOM INC (INTL) 99 
566 DIGICOM INC (INTL) 101 
526 FIRST INTERNATIONAL COMPUTER 405 2 
ч JDR MICRODEVICES 271 
214 MICRO-INTERNATIONAL INC 262 
292 SIEMENS NIXDORF INFO (EUROPE) 150-151 
135 SONY 135 
140-141 TEXAS INSTRUMENTS 86-87 
142 TOSHIBA AMERICA INC 62-53 
551-552 XIRCOM EUROPE NV (INTL) 79 
149 ZENITH DATA SYSTEMS 15 


Category No. 
Inquiry No. Page No. 
150 ZEOS INTERNATIONAL 196-197 
14 MAIL ORDER 
558 ALTEX ELECTRONICS 264MW 2-3 
556 ALTEX ELECTRONICS 264NE 2-3 
557 ALTEX ELECTRONICS 26480 2-3 
A COMPUTER DISCOUNT WAREHOUSE 256A-P 
193 COMPUTER DISCOUNT WAREHOUSE 256-257 
560 COMPUTERLANE UNLTD 284РС 1 
201 JAMECO ELECTRONICS 263 
549-550 MICRO DIRECT INTERNATIONAL 4015 10 
202 NEVADA COMPUTER 254 
210 WORLDWIDE TECHNOLOGIES 250 
15  MEMORY/CHIPS/UPGRADES 
۴ ADVANCED MICRO DEVICES (N.A.) 99 
199-200 FIRST SOURCE INTL 252 
J INTEL CORP 82-83 
Ы INTEL CQRP (N.A.) 40A-D 
201 JAMECO ELECTRONICS 263 
104-105 KINGSTON TECHNOLOGY 125 
223-224 LATRADE 258 
210 WORLDWIDE TECHNOLOGIES 250 
16 MISCELLANEOUS HARDWARE 
176 CALIFORNIA PC PRODUCTS INC 100 
99 INTEGRAND RESEARCH 114 
226 PACIFIC COAST MICRO 264 
110-119 PC POWER & COOLING 19 
17  MODEMS/MULTIPLEXORS 
* JDR MICRODEVICES 271 
158-159  ZYXEL USA 108 
18 MONITORS & TERMINALS 
82-83 CTX INTERNATIONAL INC 185 
196 DATALUX CORP 248 
515 KUO FENG CORP 4015 31 
110-111 NANAO USA CORP (N.A.) 79 
523 PHILIPS MONITORS (INTL) 126-127 
182-183 POLYCON GMBH DATA SYSTEMS 183 
538 SAMTRON 405 7 
163-164  SCEPTHE TECHNOLOGIES 155 
102-103 SMILE INTERNATIONAL INC (N.A.) 162 
143-144 VIEWSONIC 61 
19 MULTIMEDIA/CD-ROM 
215-216 ANTEX ELECTRONICS 270 
184 CREATIVE LABS INC 48-49 
155 CREATIVE LABS INC 71 
156 CREATIVE LABS INC 81 
279-280 ОТС ELECTRONICS HUNGARY 276 
235-236 MICROBOARDS 276 
116 PASSPORT DESIGNS INC 97 
а PHILIPS LMS 4015 24 
545-548 PHILIPS LMS 405 25 
Р SILICON GRAPHICS (МА. ) 158 
241 SILICONSOFT INC 276 
268-269 SOUND MINDS TECH 276 
20 . PRINTERS/PLOTTERS 
* HEWLETT-PACKARD 28-28 
ч HEWLETT-PACKARD 39 
* HEWLETT-PACKARD 76-77 
a HEWLETT-PACKARD 92-93 
283 MANCHESTER EQUIPMENT CO 284NE 1 
514 OLIVETTI S.P.A. (INT'L) 120-121 
ы PACIFIC DATA PRODUCTS 181 
139 TEKTRONIX 190-191 
21 PROGRAMMABLE HARDWARE 
192 BUFFALO PRODUCTS 268 
511-512 FASTHARDLOCK 4015 27 
" JDR MICRODEVICES 271 


INDEX TO ADVERTISED PRODUCTS 


Category No. 
inquiry No. Page No. 
170-171 MARX DATENTECHNIK GMBH 224 
131 RAINBOW TECHNOLOGIES 53 
245 Z-WORLO ENGINEERING 276 
22 SCANNERS/OCR/DIGITIZERS 
516 LIGATURE LTD 4015 4 
23 TAPE DRIVES 
174-175 AERONICS INC 167 
71-72 COLORADO MEMORY SYSTEMS 12-13 
234 LAGUNA DATA SYSTEMS 276 
203-204 MICRO SOLUTIONS COMP PROD 253 
205-206 MICRO SOLUTIONS COMP PROD 255 
E PHILIPS LMS 4015 24 
545-546 PHILIPS LMS 4015 25 
239 OUALSTAR CORP 278 
257-258 SHAFFSTALL CORP 277 
24 UPS/POWER MANAGEMENT 
284 AMERICAN POWER CONVERSION 32-33 
67-68 BEST POWER TECHNOLOGY 141 
118-119 PC POWER & COOLING 19 
52 SECURITY 
501 CHERRY MIKROSCHALTER GMBH 4015 20-21 
511-512 FAST HARDLOCK 4015 27 
170-171 MARX DATENTECHNIK GMBH 224 
131 RAINBOW TECHNOLOGIES 53 
241 SILICONSOFT INC 276 
169 WIBU 46 
25 BUSINESS 
531 CARDIFF SOFTWARE 4015 28 
544 CENTRIC PMS BV 4015 26 
94-95 HORIZONS TECHNOLOGY 116 
117 PATTON & PATTON 233 
26 CAD/CAM 
166-167 ARISTO GRAPHIC SYSTEMS 224 
547 ARTEK SRL (INTL) 162 
Я AUTODESK INC 11 
100-101 INTERGRAPH 152 
244 WINTEK CORP 277 
27 | COMMUNICATIONS/ 
NETWORKING 
212-213 AGE LOGIC 267 
160-161 АТАТ PARADYNE 54-55 
190 BOOKLINK TECH - INTERNETWORKS (МА) 95 
502-503 СОМРЕХ ІМС 4018 23 
199-200 FIRST SOURCE INTL 252 
89-90 FRONTIER TECHNOLOGIES 98 
221-222 IGC INC 261 
180-181 JSB 182 
537 LANSOURCE 4015 16 
254-255 MYSTIC SOFTWARE 279 
112 NOVELL INC (N.A.) 133 
114-115 OCEAN ISLE SOFTWARE 229 
520-521 OCEAN ISLE SOFTWARE (INTL) CIV 
120 PERSOFT INC 223 
121 PERSOFT INC 227 
178-179 SMITH MICRO SYSTEMS & SOFTWARE 220 
165 SOFTARC 102-103 
562-563 SOLID COMPUTER GMBH (INTL) 137 
533 TRAVELING SOFTWARE (INTL) 95 
525 WALKER, RICHER & QUINN (INT'L) 133 
28 DATA ACQUISITION 
237 NATIONAL INSTRUMENTS 277 
29 DATABASE 
68-70 BORLAND INTERNATIONAL Cil-1 
78 COMPUTER ASSOC. REALIA 147 
79 COMPUTER ASSOC. UNICENTER 123 
BO COMPUTER ASSOC. VISUAL OBJECTS 36-37 
507-508 DR HUGGLE & PARTNER GMBH 4015 6 
94-95 HORIZONS TECHNOLOGY 116 
564 INNOVATIVE SOFTWARE 136 
564 INNOVATIVE SOFTWARE 136 
518 MAGIC / MSE (INTL) 241 
, MICROSOFT CORP 8-9 


Category No. 
Inquiry No. Page No. 
30 EDUCATIONAL 
61-62 ABACUS SOFTWARE 168 
31 . ENGINEERING/SCIENTIFIC 
539-540 ҒАН SIMULATIONS 4015 15 
94-95 HORIZONS TECHNOLOGY 118 
100-101 — INTERGRAPH 152 
548 INTERSIS AUTOMACAO 4015 22 
152-153 ITERATED SYSTEMS 184 
237 NATIONAL INSTRUMENTS 27? 
238 PERSONAL TEX 277 
219-220 SCITECH INTERNATIONAL 251 
32 ENTERTAINMENT 
288-289 HYPERBOLE STUDIOS 200 
33 GRAPHICS 
166-167 ARISTO GRAPHIC SYSTEMS 224 
543 ATMA TENDERING SYSTEMS SRL 4015 28 
81 COREL DRAW 23 
264 EMATEK GMBH 27? 
110-111 NANAO USA CORP (МА) 79 
116 PASSPORT DESIGNS INC 97 
34 MACINTOSH 
517 LOGIC PROGRAMMING ASSOCIATES 4015 30 
35 MAIL ORDER 
* COMPUTER DISCOUNT WAREHOUSE 256A-P 
193 COMPUTER DISCOUNT WAREHOUSE 258-257 
504 COMPUTER QUICK 4015 8 
$13 GREY MATTER LTD 4015 17 
108 PROGRAMMER'S PARADISE 86-67 
36 — MATHEMATICAL/ 
STATISTICAL 
539-540 F&H SIMULATIONS 4015 15 
238 PERSONAL TEX 277 
138 STATSOFT 115 
137-138 SYSTAT INC 157 
37 MISCELLANEOUS SOFTWARE 
528 ON TIME MARKETING 4015 22 
38 ON-LINE SERVICES 
450 BIX (N.A.) 291 
75 COMPUSERVE 177 
88 DELPHI INTERNET SERVICES 189 
39 OPERATING SYSTEMS 
274-275 ACC CORP 278 
286 IBM OS/2 18-17 
221-222 IGC INC 261 
d MICROSOFT CORP 42-43 
3 NETWORK COMPUTING DEVICES (N.A.) 175 
112 NOVELL, INC (N.A.) 133 
127 QNX SOFTWARE SYSTEMS LTD 215 
128 OUARTERDECK OFFICE SYSTEMS 47 
40 PROGRAMMING LANGUAGES/ 
TOOLS 
89-70 BORLAND INTERNATIONAL сы 
507-508 DR HUGGLE & PARTNER GMBH 4015 8 
264 EMATEK GMBH 271 
76-71 GREENVIEW DATA 69 
534-535 HOCKWARE (INTL) 405 11 
98 IBM VISUAL AGE 57 
177 LIIKKUVA SYSTEMS INTERNATIONAL 156 
517 LOGIC PROGRAMMING ASSOCIATES 4015 30 
518 MAGIC/MSE (INTL) 241 
109 MICROWAY 199 
278 OBJECT MANAGEMENT LABORATORY 277 
528 ON TIME MARKETING 4015 22 
§22 PHAR LAP SOFTWARE INC (INT'L) 175 
126 POPKIN S/W & SYSTEMS INC 237 
108 PROGRAMMER'S PARADISE 66-67 
134 SEQUITER SOFTWARE INC 173 
3 TYPHOON SOFTWARE 264PC 4 
273 VIMAN SOFTWARE 278 
145 WATCOM С/С++ 10.0 31 
148-147 XVT SOFTWARE INC 216 


Category No. 
inquíry No. Page No. 
41 SECURITY 
559 ALADDIN KNOWLEDGE SYSTEMS 264PC 3 
65 ALADDIN KNOWLEDGE SYSTEMS 85 
555 ALADDIN KNOWLEDGE SYSTEMS 264NE 4 
162 DALLAS SEMICONDUCTOR 143 
509-510  EUTRON 4015 14 
511-512 FAST HARDLOCK 4015 27 
92-93 GLENCO ENGINEERING 149 
170-171 MARX DATENTECHNIK GMBH 224 
131 RAINBOW TECHNOLOGIES 53 
524 SOFTWARE SECURITY 4015 32 
159 WIBU 46 
44 SPREADSHEETS 
169 WIBU 46 
45 UNIX 
212-213 AGE LOGIC 267 
91 FRAME TECHNOLOGY (N.A.) 101 
76-77 GREENVIEW DATA 69 
ы NETWORK COMPUTING DEVICES (N.A.) 175 
46 UTILITIES 
65 ALADDIN KNOWLEDGE SYSTEMS 85 
544 CENTRIC PMS BV 4018 26 
267 CONSOLIDATED SOFTWARE PRODUCTS 278 
168 LOGICIELS ET SERVICES DUHEM 48 
211 MICRO 2000 266 
124 PKWARE INC 132 
125 PKWARE INC 134 
47 WINDOWS 
61-62 ABACUS SOFTWARE 166 
544 CENTRIC PMS BV 405 26 
507-508 DR HUGGLE А PARTNER GMBH 4015 6 
536 FINSON 4015 29 
89-90 FRONTIER TECHNOLOGIES 98 
270 FUZICALC 278 
228 GAMMA PRODUCTIONS 278 
186-187 ІСОМОУЕХ INC 222 
177 LIIKKUVA SYSTEMS INTERNATIONAL 156 
517 LOGIC PROGRAMMING ASSOCIATES 4015 30 
248-249 MICROCAL SOFTWARE INC 279 
254-255 MYSTIC SOFTWARE 279 
110-111 NANAO USA CORP (N.A.) 79 
120 PERSOFT INC 223 
121 PERSOFT INC 227 
157 SERIF INC 159 
241 SILICONSOFT INC 276 
148 WORDPERFECT / 

NOVELL APPLICATIONS GROUP 24-25 
48 WORD PROCESSING/DTP 
91 FRAME TECHNOLOGY (N.A.) 101 
186-187 ICONOVEX INC 222 
516 LIGATURE LTD 4015 4 
157 SERIF INC 159 
148 WORDPERFECT / 

NOVELL APPLICATIONS GROUP 24-25 
49 BOOKS/PUBLICATIONS 
61-52 ABACUS SOFTWARE 166 
i BYTE READER 178 
bi DATAPRO (INTL NOT EUROPE) 150-151 
: OSBORNE MCGRAW-HILL 180-161 
ы OSBORNE MCGRAW-HILL 235 
51 MISCELLANEOUS 
AMERICAN LUNG ASSOCIATION 264MW 4 
е AMERICAN LUNG ASSOCIATION 26450 4 
: BYTE PUBLISHER'S STATEMENT 231 
: BYTE BACK ISSUES 4015 12 
: BYTE BACK ISSUES 264MW 1 
Ӯ BYTE BACK ISSUES 264S0 1 
: BYTE CARD DECK 264PC 4 
7 BYTE EDITORIAL SURVEY 234 
А BYTE IT SERVICES '94 168 
ы BYTE NETWORKING 128 
: BYTE ON CD ROM 186 
y BYTE POWER PC FORUM '94 219 
۶ BYTE REPRINTS (N.A.) 136 
: BYTE SUB MESSAGE 148 
" COMPUTER EXPO 5 4015 26 
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For more information on any of the companies covered in articles, columns, or news stories 
in this issue, circle the appropriate inquiry number on the response card. Each page number 
refers to the first page of the article or section in which the company name appears. IS pages 
appear only in the International edition. 


Inquiry No. Раке No. 
A 

1474 Accounts И Software 4015 28 

1001 Adaptec 163 

1471 Adept Scientific Micro 4015 30 
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Systems 
Adobe Systems 242 
Advanced Micro Devices 50 


Advanced RISC 4015 4 
Machines 

AGPW 242 

А. К. Peters З5 

Alpha Systems Lab 238 

Ambitron 4015 19 

Andersen Consulting 74 


Apple Computer 10, 50, 104, 221 


Apropos 244 
Apsylog 30 
Arcland 244 


Arcom Control Systems 401516 


Artisoft 169 
AST Computer 192 
AST Research 50 
AT&T 90, 109, 192 
ATDI 401S 19 
Austin Direct 192 
B 

Backup Business 40153 

(Computer) Services 

Banyan Systems 109 
BellSouth Cellular 145 
Benefit Systems 242 
Berkeley Systems 35 
Blackwell Software 4015 21 


Blue Chip Technology 4015 12 


Blue Sky Software 243 
Borland International 40, 50 
Brainstorm Technologies 244 
Broderbund 34 
BusLogic 163 
Byron Preiss Multimedia 35 
C 

Cabletron 109 
Caligarl 225 
Cardiff Software 153 
Cascadilla Press 243 
C. D. Hardware 401S 21 
CER Intemational 4015 22 
Cherry Mikroschalter 4015 6 
Chili Pepper Software 242 
Cimlinc 4015 19 
Cisco Systems 109, 129 
Citrix Systems 245 
Coda Music Technology 245 
Compaq Computer 41, 50 
Component Integration 50 

Laboratories 


Computer Expressions 35 


Corel 225 
Comell Computer Systems 192 
Crosswise 244 
C-T Link 26 
CyberMedia 245 
Cylink 239 
Cyrix 50 
D 

Daratech 38 
Dassault 129 


inquiry No. Page No. 
Data General 108 
Datapro Information 30 
Services Group 
1109 Data Storage Marketing 192 
1294 DataStream Imaging 245 
Systems 
1111 DEC 104, 109, 192 
Decisis 109 
1110 Deli Computer 192 
1470 Digithurst 4015 24 
1340 Doiphin Interconnect 240 
Solutions 
Drew Studios 35 
1290 Duet Development 244 
1112 Duracom Computer Systems 192 
1311 Durand Communications 245 
Networks 
1113 Dyna Micro 192 
E 
1282 ED Sales & Service 242 
Electronic Arts 35 
Environmental Systems 38 
Research Institute 
1328 Extended Systems 239 
F 
1458 Fabmaster 4015 22 
1429 Fast Electronic 4015 12 
1314 Fortress Systems 239 
1337 Frontline Test Equipment 240 
1281 Frye Computer Systems 242 
1434 Fujitsu 4015 8 
1003 Future Domain 163 
G 
1430 Gandalf 40158 
1114 Gateway 2000 192 
1292 GoSoftware 244 
1334 Grand Junction Networks 240 
Groupe Bull 109 
H 
1422 Hakuto Intemational 4015 4 
1280 Headquarters Software 242 
1438 Herbert Helmstreit 4015 16 
1116 Hertz 192 
1010, Hewlett-Packard 30, 50, 104, 
1117 109, 129, 139, 192 
1115 High Definition Systems 192 
Hitachi 109 
1431 HM Systems 4015 10 
1475 HTS 4015 30 
l 
IBM 10, 41, 104, 109, 221 
1309 ImageFast Software 244 
1478 ImageShop 4015 26 
1149 Imagine That 225 
1297 infoOutlet 245 
1315 Inforite 240 
1304 Informative Graphics 244 
1118 Insight Direct 192 
1320 Integral Peripherals 238 
1473 Integrated Measurment 4015 28 
Systems 
Intel 10, 41, 50, 213 
1325 Interlink Electronics 239 
1326 Intemational Debug Tools 239 
1310 intuit 40, 245 


inquiry No. Page No. 
1152 lomega 225 
Isicad 30 
1306 ivex Design 244 
J 
1332 Jazz 239 
K 
Kedwell Software 40 
1307 Keliv Technologies 245 
1150 Kitty Hawk Software 225 
1308 Koyn Software 244 
L 
1335 Lantronix 240 
1329 Lexmark Intemational 239 
1472 Longman Logotron 4015 26 
1004 Lotus Development 50, 179 
M 
Macromedia 74 
1319 МАС InnoVision 238 
1469 Majih Software 4015 24 
Mapinfo 38 
Matrox Graphics 35 
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` Give ВІХ а try with our new 5 for Free Offer! Join BIX 
©, today and get 5 hours of evening and weekend access for free! 
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The Internet connects you with 
more than 10 million people , at 
universities, companies, and other 
online services. Now, get full access 
to the Internet free of charge when 
you subscribe to BIX! You'll also 
get expert assistance from BIX 
moderators who can help you find 
your way around the Internet. 


These experts can guide you through 
the many services and features 
available, and help you find the 
information you're looking for. 
Anytime you need help, just join our 
special 'internet' conference and get 
fast answers to your questions. 


As you become more familiar with the 
Internet, you'll be able to download 
files from all over the world using FTP, 
connect to other sites and services 
through telnet, read and reply to 
Usenet Newsgroups, access utilities 
like finger and whois, and much more! 
BIX and the Internet together provide 
the largest and most effective technical 
resource for computing professionals. 


And with over 600 local access 
numbers in the U.S., plus telnet access 
via the Internet, BIX makes it easy to 
connect. Try BIX today through our 
special 5 for Free offer - and become 
part of the top technical team! 
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If you can hack it 


John Cuadrado 
Teach Formal Methods 


Safety-critical systems 
should require a formal methods 
specification 


plane from a major airline crashes, 
killing everybody aboard. After many 
months of investigation, the responsible 
authorities declare that the accident 
might have been caused by a faulty component in the 
plane’s fly-by-wire system. Months pass; eventually the 
families of some of the victims sue the airline for dam- 
ages. During the trial, the attorneys for the victims’ fam- 
ilies produce an analysis of the logic of the fly-by-wire 
system that reveals several previously undetected fault 
modes. These modes are shown to be directly responsi- 
ble for the plane’s crash. Not only does the judge award 
the families a substantial sum of money, but he or she also 
starts proceedings to have the plane’s manufacturer 
charged under a new criminal negligence statute. 

Such a scenario may occur in the near future. Several 
European and Canadian agencies have issued new guide- 
lines strongly recommending—and in some cases man- 
dating—the use of formal methods and proof in the de- 
velopment of hardware and software for safety-critical 
systems (e.g., nuclear reactor and military systems). 

At the present time, the situation is different in the 
U.S. Under pressure from many manufacturers, the U.S. 
government has been reluctant to follow the lead of some 
European countries in recommending the use of formal 
methods in the development of safety-critical systems. 
These manufacturers have a misguided fear of the diffi- 
culty and the costs involved in using formal methods. 

For the past 30 years, a large body of material on for- 
mal methods has been accumulating at research institu- 
tions. For over 15 years, several introductory texts have 
taught the use and practice of formal methods. 

The main idea of a formal specification is to use a for- 
mal language to describe a set of properties that the un- 
derlying system must satisfy. This implies that there are 
at least two formal languages. One is used to describe 
the properties we are trying to specify; another ( possibly 
the same) language describes the system about which 
these properties are to be verified. The languages them- 
selves need to be formally defined. 

There are many such languages and techniques, rang- 
ing from various logics to algebraic models. Many sys- 
tems provide automatic tools for the composition of for- 
mal specifications and several semiautomatic theorem 
provers for the verification of such specifications. 

Although much work remains to be done, particularly 
in the area of distributed systems, there is a solid core 
of materials available for systems developers. There is 
also the issue of the current set of programming lan- 
guages available for the coding of what has been speci- 
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fied using a formal language. Ideally, implementation 
languages would facilitate the verification of system 
properties. For example, in some Prolog-like languages, 
we come close to having executable specifications: The 
formal description of what the system is to accomplish can 
be written in the same underlying logic language. 

The main complaint one hears from industry is that it 
is almost impossible to hire people who are trained in 
the use of these techniques. Training in the use of formal 
methods must become an integral part of the computer 
science curriculum before there is any hope of these tech- 
niques being applied in industry. These methods are not 
any more difficult than the differential equations and 
vector analysis techniques that all engineers learn in their 
undergraduate education. Training has to begin with the 
first course in computer science and continue to be used 
and enhanced during a scientist's professional life. 

Most U.S. colleges require their students in engineer- 
ing and science to take many "service" courses in math- 
ematics. These include three semesters of calculus and one 
semester of differential equations. Most computer sci- 
ence majors won't use the majority of these techniques. 
It would be much more useful to teach these students 
the logic and algebraic methods that can be immediately 
applied in their chosen discipline. 

In the U.S. today, there is a large pool of well-edu- 
cated, mature scientists from what used to be the defense 
industry. Many of these individuals have advanced de- 
grees in math, physics, electrical engineering, and other 
technical areas. It would be simple to teach them the for- 
mal methods approach to software and hardware devel- 
opment. These people could be hired and used as catalysts 
for the growth of formal techniques in U.S. industry. 
What an opportunity for some smart politician! Ш 


John Cuadrado is an independent consultant in Maine. His pri- 
mary areas of interest include distributed database systems, ap- 
plied Al, and theories of parallel computation. You can reach him 
on the Internet or BIX c/o editors@bix.com. 
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60MHz 
PENTIUM 
PROCESSOR- 
BASED 
SYSTEM 
ONLY 


Dell Dimension XPS P60 


A Pentium" Processor-based 
60MHz System 


Business Lease: $70/MO. 
SYSTEM SPECS: 

° 8MB RAM 

e 528MB Hard Drive (13ms) 
è V815 Monitor (15" CRT, NI) 


• NEW 64-bit #9 PCI 1MB Video 
RAM Video Card 


• 256KB Writethrough Cache 
e One Diskette Drive (3.5") 
e Spacesaver Keyboard 


• MS-DOS 6.2/Microsoft Windows 
3.1/Mouse 


Order Code #500023 


COMPETITORS’ JAWS? 


IS THAT THE SOUND 
OF OUR PRICES 
DROPPING? OR OUR 


100% money-back guarantee. 
Return within 30 days for a full 
refund of purchase price. 


800-289-1210 


Mon-Fri Тат -9pm CT * Sat Wam-6pm CT * Sun l2pm-5pm CT 
In Canada? Call 800-668-3021 


Keycode #1 1ECK 


D€LL 


Less cost. Less hassle. 


Dell offers the broadest line of 
Pentium processor-based systems 
of any PC manufacturer. 


Over 3 million computers sold 
worldwide in over 120 countries. 


Deil's featured computer artist 
is Jonathan Herbert of NY, NY. 
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Just turn the page to continue seeing the hottest technology at the hottest prices. 
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Dell Dimension XPS P90 


А Pentium Processor-based 
90MHZ System 


e Mini tower model 
* 16MB RAM 


e 1GB Enhanced IDE Hard Drive 
(10ms) 


e VS17 Monitor (17" CRT, NI) 


e 64-bit #9 PCI 2MB VRAM 
Video Card 


e NEC 3X CD-ROM Drive 
* 256KB Writeback Cache 
° One Diskette Drive (3.5") 
e Spacesaver Keyboard 


e MS-DOS 6.2/Microsoft Windows 
3.1/Mouse 


$3699 


Business Lease: $133/MO. 


Order Code #500026 
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! Dell Dimension 466DM 
l intelDX2™ 66MHz System 

Î e 8MB RAM 

г. 540MB Hard Drive (13ms) 

l vs15 Monitor (15" CRT, NI) 

1. 1MB Local Bus Video 

| e 2x Multi-session EIDE CD-ROM 
1 Drive 


| • Soundblaster 16 Sound Card 
1 * Peavey 200 Speakers 

| * One Diskette Drive (3.5") 

| • Spacesaver Keyboard 


| * MS-DOS 6.2/Microsoft Windows 
3.1/Mouse 


v MS* Office, Bookshelf, Quicken 


$2199 


Business Lease: $81/MO. 


Order Code 4300044 
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Window's is a trademark of Microsoft Corporation. Peavey is a register 


Dell Dimension XPS P90 ! 


A Pentium Processor-based 
90MHz System 

e Mini tower model 

e 8MB RAM 

• 540MB Hard Drive (13ms) 

e V815 Monitor (15" CRT, NI) 


e NEW 64-bit #9 PCI 1MB Video 
RAM Video Card 


e 2X Multi-session EIDE CD-ROM 
Drive 


e 256KB Writeback Cache 
e One Diskette Drive (3.5") 
e Spacesaver Keyboard 


e MS-DOS 6.2/Microsoft Windows 
3.1/Mouse 


$2399 


Business Lease: $89/MO. 


Order Code #500024 
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ı Dell Dimension 466DM 1 
1 IntelDX2 66MHz System І 
| e 8MB RAM І 
Î e 340MB Hard Drive (13ms) і 
| 515 Monitor (15° CRT, NI) ' 
I e 1MB Local Bus Video | 
1 • One Diskette Drive (3.5") і 
| • Spacesaver Keyboard l 

Н 


н e MS-DOS 6.2/Microsoft Windows 
3.1/Mouse 


% 1599 


Business Lease: $59/MO. 


Order Code 4300045 


Dell Dimension XPS P60 
А Pentium Processor-based 
60MHz System 

* aMB RAM 

* 528MB Hard Drive (18ms) 

* V815 Monitor (15* CRT, Ni) 


* NEW 64-bit #9 PC! 1MB Video 
RAM Video Card 


e 2X Multi-session CD-ROM Drive 
e Soundblaster 16 Sound Card 


* Peavey? 240 Bi-amplified 
2-way Speakers 


e 256KB Writethrough Cache 
e One Diskette Drive (3.5") 
e Spacesaver Keyboard 


e MS-DOS 6.2/Microsoft Windows 
3.1/Mouse 


$2299 


Business Lease: $85/MO. 


Order Code #500029 


Dell Dimension 433sDM 
i486™ SX 33MHz System 


e 4MB RAM 

e 340MB Hard Drive (13ms) 
e SVGA Monitor (14” CRT) 
e 1MB Local Bus Video 

e One Diskette Drive (3.5") 
e Spacesaver Keyboard 


e MS- 005 6.2/Microsoft Windows 
3.1/Mouse 


51199 


Business Lease: $44/MO. 


Order Code #300043 


Performance measured by running WinBench 4.0 and Torque 1.0 at 1024x768, 8-bit, 16-bit, and 32-bit per pixel modes. Performance compared to: Diamond Stealth 64 (4MB VRAN 
in the USA only for registered owners of Dell Dimension Systems purchased after 8/1/93. For u complete copy, please call our TechFax™ line at 1-800-950-1325 
products und promotions available т the U.S, only. Prices and эресї айты subject to change without nonce. ^On-site serswe provided by BancTec Service Corp. On-site service т 
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31 COLOR ON A 


10096 money-back guarantee: Return within 30 days for a full 
refund of purchase price. 
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| XPS P90 BEST BUY 


Dell Dimension XPS P90 


A Pentium Processor-based 


| 90MHz System 


' Mini tower model 


1 e 8MB RAM 


1GB -nha nced IDE Hard Driv е 


Bilaa 
(Orns) 


| * VS15 Monitor (15" CRT, NI) 


! NEW 64-bit #9 Р PCI 2MB VRAM 
Video Card 


еу ecinn FINE Г). БЕА 
Л Multi-session EIDE CD-ROM 


e 256KB Writeback Cache 


| ® One Diskette Drive (3.5") 
| • Spacesaver Keyboard 
| • MS-DOS 6.2/Microsoft Windows 


3.1/Mouse 


а Pictured system 


Business Lease: $104/MO. 


Order Code #500025 


Dell's featured computer artist is 
Jonathan Herbert of NY, NY. 


Fastest growing FORTUNE 500* company in 1993. TO ORDER, CALL NOW. 


- Nearly $3 billion in annual sales. 800-284-4705 


Mon-Fri 7am-9pm СТ Sat 0am-6pm CT * Sun 12рт -5pm CT 


> Guaranteed’ next-business-day on-site service? 


[n Canada? Call 800-668-3021 


Keycode $11 ECL 


7 day a week, 24 hour a day service and support hotline. DOLL 


The leader in customer satisfaction — in fact, Dell has never lost 
a major customer satisfaction award to either Compaq or IBM. 


Less cost. Less hassle. 


. ATI Mach 64 Pro Turbo {2МВ УКАМ). Testing with Imagine performed by 49 Computer Corp, an Dell Dimension XPS P90 system, 256k cache, 16MB memory, and Smartdrv-2048, "Guarantees available 
or write Dell USA L.P., 9505 Arboretum Blid., Austin, TX 78759-7299. Attention Dimension Guarantees. ?Business leasing arranged by Leasing Group, Inc. *Prices valid in the U.S, only, Some 
у not be available in certam remote locations. The Intel Inside logo is a registered trademark and Pentium and 1486 are mademarks of Inte! Corporation. MS-DOS, MS and Microsoft are registered trademarks and 
ane Corp. HawkEye гх a registered trademark of #9 Computer Corp. Dell disclarms proprietary Interest in the marks and names uf others. 1994 Dell Computer Corporation. All rights reserved. 
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Dell Dimension" XPS P90 
Mini Tower Model 


A Pentium" Processor-based 
90MHz System 


Business Lease': $144/MO. 


SYSTEM SPECS: 
* Mini Tower Model 
s 16MB RAM 


e 1GB Enhanced IDE Hard Drive 
(10ms) 


• VS17 Monitor (17* CRT, Ni) 


* NEW 128-bit #9 PCI 4MB VRAM 
Video Card 


e NEC ЗХ CD-ROM Drive 

• 256KB Writeback Cache 

• One Diskette Drive (3:5") 

* Spacesaver Keyboard 

• #9 HawkEye? Video Software 


e MS-DOS? 6.2/Microsoft^ 
Windows" 3.1/Mouse 


s Order Code #500031 
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Now you don't have to imagine, 
because the Dell Dimension XPS P90 


System comes with the new Imagine TO ORDER, CALL NOW. 

128 Graphics Accelerator: It features: 800 5 45 609 4 

128-bit graphics engine. Mun-Fri 7am«9pm CT * Sat Юат-брт CT * Sun 2pin-Spm CT 
PCI local bus video. In Canada? Call 800-668-3021 


4 megabyte УКАМ, 


And check this out: It’s up to 28% DELL 


higher performance than the fastest 
graphics accelerator boards on the Less cost. Less hassle. 
market today in 8-bit mode and up 
to 38% higher in high color? 


Dell's featured computer artist 
is Jonathan Herbert of NY, NY. 


‘he hottest technology at the hottest prices. 


